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Statistics  Fifteen  Months  Early 


SKVEX  (lays  after  the  close  of  1927  the 
Ei.ectrical  World  published  (hita  on 
the  operjition  of  the  light  and  power  in¬ 
dustry  during  that  year.  Fifteen  months 
after  the  close  of  1927  census  data  became 
available  to  the  industry.  A  comparison 
of  the  data  shown  in  the  accompanying 
table  is  interesting. 

Granted  that  some  estimates  were  imide 
in  Electric.al  World  figures,  there  is  a 
degree  of  accuracy  as  compared  to  census 
data  that  is  of  the  same  order  of  m:ignitude 
as  the  e.xactitude  of  either  set  of  data.  I'he 


census  should  lie  and  is  accurate  and  time 
must  be  taken  to  survey  in  detail.  Elec¬ 
trical  World  tries  to  give  data  promptly. 
That  it  does  its  job  is  evident. 


Klectkical  T’.S. 
World  Census 

Horsepower  of  prime 

movers  . :L'», .500,000  3.5,022. .tO.I 

Number  of  customers.  ..  .21,604,100  21,732,080 
Kilowatts  of  peneratins 

capacity  . 25,300.000  25,802,530 

Number  of  establishments  4,400  4,327 

Number  of  plants .  4,147  4,387 


How  Tin  Improves  The 
Quality  of  Rubber  Insulation 

We  have  discussed,  in  previous  advertisements, 
the  importance  of  securing  the  best  grade  of 
rubber — the  necessity  of  thorough  cleansing  and 
of  slow  and  natural  drying — the  proportion  of 
rubber  used  with  other  ingredients  to  make  the 


insulating  compound,  and  the  way  we  grind  and 
mix  these  ingredients  to  assure  the  durability 
and  toughness  of  the  finished  product.  Now 
comes  a  simple  yet  a  vitally  important  process. 
We  warm  the  “rested”  compound  and  run  it 
through  a  calender  which  forms  it  into  sheets  of 
the  required  thickness  for  each  insulating  wall. 
These  sheets,  in  turn,  are  backed  with  sheets  of 
tin  which  are  essential  to  the  exclusive  Okonite 
method  of  applying  insulation  to  the  conductor 
and  in  the  final  process  of  vulcanization.  Our 
following  advertisements  will  describe  these 
final  processes,  showing  how  each  step  in  manu¬ 
facture  contributes  to  the  unduplicated  quality 
of  all  Insulated  Wires  and  Cables  made  under 
the  Okonite  brand. 

THE  OKONITE  COMPANY 
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Discount  the  Btisincss  Pessimists 

MK  first  fjuarter  of  1929  has  witnessed  splendid 
business  conditions  in  this  country.  The  electrical 
iiKlustry  has  participated  in  this  activity,  with  generation 
in  January  and  February  13  and  12  ])er  cent  res])ectively 
greater  than  in  the  corresjxinding  months  of  1928. 
dross  revenues  have  increased  corres])ondingly  and  net 
earnings  at  an  equal  or  greater  rate.  Economies  in  op¬ 
eration  and  imi)rovements  in  ])roduction  are  being  car- 
cried  out  to  make  it  ])ossihle  to  ])redict  that  utility  earn¬ 
ings  will  he  greater  than  for  many  years. 

-Annual  statements  of  utility  operations  during  1928 
are  available  in  many  instances,  and  the  encouraging 
feature  is  that  the  net  earnings  increased  12  per  cent  as 
com])ared  to  a  7.9  per  cent  increase  in  gross  revenue. 
Managerial  efficiency  is  ])roved  by  these  figures,  because 
they  sliow  that  it  has  been  ])ossil)le  to  reduce  rates  to 
give  more  and  cheaper  .‘Service  and  yet  increase  the  earn¬ 
ings.  d  he  first  (juarter  of  1929  shows  even  better  records. 

During  the  first  (piarter  the  utilities  did  jnihlic  financ¬ 
ing  to  the  amount  of  $416,180,500  at  an  average  rate 
slightly  greater  than  5.5  ])er  cent.  About  65  jier  cent 
of  this  financing  re])resented  new  cai^ital.  and  this  fact 
indicates  that  j)Iant  facilities  are  being  augmented  to 
meet  the  increased  demands  for  service.  These  expendi¬ 
tures  should  helj)  maintain  good  business  for  electrical 
manufacturers  and  other  producers  of  equipment  used 
in  the  industry.  Data  on  a])pliance  sales  show  that  cus¬ 
tomers  are  buying  in  great  volume,  and  this  is  an  indi¬ 
cator  of  widespread  pros])erity  among  consumers. 

If  all  industries  (levelo))  their  business  as  conserva¬ 
tively  and  safely  as  the  utility  industry  is  doing,  there  is 
little  doubt  that  jiresent  pros])erous  business  conditions 
will  continue  indefinitely.  The  stock  market  should  he 
‘studied,  and  agitation  about  s])eculative  securities  should 
he  viewed  in  the  light  of  the  very  sound  business  ])osi- 
tion  of  .American  industry.  If  this  he  done,  many  who 
are  in  an  anxious  state  of  mind  will  lx;  reassured. 

♦  ♦  ♦  * 

A  Business  Reason 

for  JPell-Paid  Labor 

CHAMBERS  of  commerce  and  electric  utilities  that 
are  trying  to  attract  new  industries  to  their  territory 
often  emphasize  the  availability  of  low-])riced  labor. 
This  is  an  attractive  factor  to  any  industry  in  which 
lalx)r  constitutes  a  large  percentage  of  production  cost. 
But  the  question  ari.ses  whether  it  is  wise,  even  from 
any  ])urely  business  viewpoint,  to  attem])t  to  maintain 
or  to  stress  the  existence  of  such  a  labor  condition.  Low 
taxes  are  often  more  decisive  than  the  cost  of  labor,  and 
the  <juality  of  labor  is  of  more  im])ortance  than  its  price. 
It  is  not  sufficient  merely  to  jiroduce  goods  economi¬ 


cally.  A  market  must  he  fleveloped.  and  its  exiiansion 
depends  on  the  jirosjierity  of  the  working  class,  liecause 
the  workers  include  the  majority  of  individual  pur¬ 
chasers.  on  whom  bulk  jnirchases  depend.  One  need 
f)nly  start  to  trace  the  circulation  of  money  from  the 
workingman’s  pocket  to  see  how  many  other  persons 
benefit  from  its  changing  hands,  or  consider  what  would 
hapjien  to  industry  and  to  commercial  centers  if  the 
physical  needs  of  the  worker  were  eliminated.  While 
civilization  needs  the  capitali.st  to  plan,  finance  and  or¬ 
ganize.  it  needs  the  workingman  for  ecjually  inqiortant 
])ur])oses.  to  jierform  the  detailed  duties  of  industry  most 
efficiently  and  to  create  the  demand  for  prcxlucts  made. 

W’ell-paid  workmen  exjiand  the  market  for  jmxlucts 
and  consequently  are  essential  to  a  prosperous  com¬ 
munity  and  a  jirosperous  country.  The  electrical  indus¬ 
try  in  ])articular  should  recognize  this  principle,  for  its 
success  depends  to  an  unusual  degree  upon  a  prosperous 
community. 

♦  *  ♦  * 

Coming  Changes  in  Power-C om pany 
Sales  Policy 

TWEXTA^-FIVE  years’  experience  has  seen  many 
changes  in  ixiwer-conqiany  sales  jxilicy.  This  is 
natural  enough  because  almost  the  entire  evoluti<  n  <*f 
central-station  commercial  ]:)ractice  has  taken  ])lace  with¬ 
in  that  period.  I'here  have  been  radical  revisions  of 
princi])le.  particularly  in  the  domestic  field. 

Fir.st  it  was  considered  good  ])olicy  to  give  .small 
heating  a])])liances  away  or  sell  them  below  co.st  in  order 
to  build  more  load.  Xot  so  long  after  interest  centered 
on  the  larger  labor-saving  equijmient  that  had  minor  load 
value  but  offered  a  good  margin  of  retail  profit  which 
would  help  make  sales  dei)artments  self-siqqwrting.  An<l 
then,  more  recently,  the  industry  has  been  etithusiastically 
campaigning  to  build  up  merchandising  volume,  often 
forcing  sales  with  high-])ressure  inducements  of  fantastic 
terms  or  extravagant  ])remiums. 

The  inevitable  reaction  is  now  .setting  in.  Wides])read 
criticism  by  other  merchants-  and  the  obvious  fact  that, 
after  all.  the  ])rime  objective  is  to  develop  the  consuni])- 
tion  of  electricity  are  influences  toward  more  .serious 
planning  of  sales  to  increa.se  the  kind  of  load  that  the 
sy.stem  needs.  It  is  interesting  to  consider,  however, 
that  throughout  these  twenty-five  years  men  have  ever 
felt  that  the  commercial  policy  of  the  day  was  right. 
Which  prom])t.s  the  questions:  Are  we  really  sure  that 
the  ])re.sent  jMilicy  is  right?  How  do  we  know?  What 
has  Ixen  done  to  ])rove  it? 

Two  companies  at  least  have  recently  decided  to  face 
the.se  (juestions.  'I'hey  have  been  looking  into  the  future 
and  asking  themselves  who  will  be  .selling  electrical 
equijmient — (kjinestic.  commercial,  inrlustrial  and  agri- 


I 


if 
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cultural — ten  and  twenty  years  from  now.  They  know 
that  some  day  the  farmer,  the  manufacturer,  the 
merchant  and  the  hou.seholder  will  be  buying  and  using 
far  more  electrical  appliances  than  they  do  today,  and 
they  have  been  wondering  if  the  best  possible  distrib¬ 
uting,  retailing  and  servicing  machinery  is  going  to  be 
ready  and  functioning  as  that  day  approaches.  Should 
it  be  planned  and  guided  or  can  it  l)e  left  to  grow  of 
itself?  Mu.st  the  power  company  assume  the  responsi¬ 
bility  to  do  the  added  selling  or  to  encourage  the  expan- 
sioti  of  a  growing  independent  trade — and  why  and 
how?  There  is  only  one  way  to  find  the  answer  and 
that  is  by  the  most  careful  survey  and  analysis.  Such 
studies  are  being  undertaken  by  these  two  companies. 

Public  dejxindence  upon  electricity  ten  years  from  now 
will  be  far  greater  than  today.  It  will  re(juire  an  ample 
and  efficient  trade  to  distribute  this  diversity  of  mer¬ 
chandise.  What  |)art  will  the  contractor  play  in  it — the 
hardware  and  department  store,  the  specialty  dealer,  or 
the  .sales  department  of  the  light  and  power  company? 
Who  knows? 

*  ♦  ♦  ♦ 

Auxiliaries  for  Steam  Plants 
Debated 

O  IMPORTANT  to  dependable  station  operation 
is  the  problem  of  providing  the  most  reliable  power 
supply  to  .steam-{)lant  auxiliary  motors  that  it  cannot 
l)e  discussed  too  often  or  too  thoroughly.  In  a  recent 
(le.scription  in  the  Imjxtrical  World  of  a  ]womment 
new  steam  plant  mention  was  made  of  the  fact  that  de- 
IK-Mulence  for  power  supply  to  the  auxiliaries  is  placed 
exclusively  «)n  the  high-tension  lines,  because  when  the 
lines  are  down  the  particular  steam  plant  is  of  no  use 
anyhow.  While  this  may  be  true,  it  nnust  be  remem- 
lK*red  that  after  a  line  breaks  down  it  is  ready  for  service 
again  the  moment  the  repairs  are  completed,  whereas 
it  would  take  a  considerable  length  of  time  after  that 
to  place  boilers  and  turbines  back  into  .service. 

The  .shaft  generator  has  recently  become  very  popu¬ 
lar,  j)articularly  with  high-pressure  units.  It  offers  the 
great  advantage  of  not  having  any  electrical  connec^^ion 
whatever  between  the  main  |K)wer  system  and  the 
auxiliary  sy.stem,  thus  making  the  auxiliaries  entirely 
independent  of  line  disturbances  or  other  system  dis¬ 
turbances,  since  the  only  outside  disturbance  which  might 
affect  the  shaft  generator  is  a  possible  slowing  down 
of  the  main  unit — a  very  rare  occurrence  indeed.  It  has 
the  further  great  advantage  of  making  the  rupturing 
capacity  of  the  oil  circuit  breakers  for  auxiliary  service 
comparatively  low,  thus  sim])lifying  the  very  elaborate 
and  imix^rtant  auxiliary  switching  system,  saving  a  great 
amount  of  sjxice  and  reducing  the  cost.  The  shaft 
generator,  on  the  other  hand,  with  its  very  small  exciter, 
which  likevvi.se  must  be  accommodated  on  the  shaft  of 
the  main  unit,  has  the  di.sadvantages,  fir.st,  of  beir.g 
somewhat  like  a  fly  on  the  back  of  a  mule  and,  second, 
of  making  the  main  shaft  longer,  thus  requiring  some 
extra  length  in  the  turbine  room  and  unbalancing  the 
load  on  the  main  shaft. 

Another  method  which  has  received  considerable  at¬ 
tention  recently  is  that  of  the  tap  transformer,  consist¬ 
ing  of  a  .station  auxiliary  transformer  connected  directly 
to  the  generator  without  establi.shing  a  generator  bus. 
This  method  will  in  many  cases  not  require  breakers  of 
higher  rupturing  capacity  than  does  the  shaft  generator 


scheme,  and  it  eliminates  the  shaft  extension  of  the 
main  unit.  However,  space  must  be  provided  for  the 
transformers,  and  the  auxiliaries  are  subject  to  influence 
from  line  disturbances,  particularly  voltage  drops.  On 
the  other  hand,  station  auxiliary  motors  are  now  vir¬ 
tually  all  for  across-the-line  starting  and  do  not  trip  out 
by  occasional  voltage  dips. 

Both  the  shaft  generator  and  the  tap  transformer 
should  be  subjected  to  further  discussion.  With  the 
many  high-pressure  plants  now  going  into  service,  it 
should  soon  be  possible  to  obtain  reliable  operating  data 
which  will  bring  out  the  advantages  and  disadvantages 
of  both  the  methods  and  greatly  assist  in  crystallizing 
the  problem. 

♦  *  ♦  ♦ 

Residential  C heck-ups  Are 
Useful  in  Appraising  Rates 

RESIDENTI.AL  business  is  becoming  so  important  in 
well-rounded  power-company  development  that  more 
systematic  surveys  of  the  use  of  service  by  home  cus¬ 
tomers  are  highly  desirable.  There  are  two  major  ap¬ 
proaches  to  an  a(le((uate  analysis  of  residential  service — 
( 1 )  a  study  of  meter  readings,  bills  and  total  community 
appliance  sales,  and  (2)  a  cross-sectional  detailed  inquiry 
into  the  electrical  activities  of  a  representative  number 
of  homes,  to  be  applied  to  a  given  total  area  by  an  ap¬ 
propriate  multiplying  factor.  Both  of  these  methods  are 
important  in  seeking  the  major  causes  of  increasing  con¬ 
sumption  of  energy  per  customer  per  year. 

Interest  in  the  results  of  applying  promotional  rates 
to  residential  service  is  now  widespread.  Progressive 
executives  desire  to  determine  if  possible  the  effect  of  such 
rates  over  a  selected  period.  The  problem  is  complicated 
by  other  factors  bearing  upon  the  use  of  electricity  in  the 
home,  such  as  the  increased  use  of  lighting  and  of 
“socket-power”  radio  sets,  the  transfer  of  various  routine 
household  tasks  from  human  hands  to  appliances,  and  the 
introduction  of  heavy-duty  devices  for  cooking,  refrigera¬ 
tion,  oil-burner  operation,  water  heating  and  ironing.  The 
analysis  resolves  itself  into  a  series  of  eliminations  in 
so  far  as  attempts  to  fix  responsibility  for  marked 
changes  in  the  usage  curve  are  concerned.  Here  the 
cross-sectional  study  is  of  great  value,  since  it  enables  a 
fairly  complete  history  to  be  outlined  of  the  influence  of 
adding  particular  devices  or  of  the  effect  of  rate  changes 
upon  an  approximately  fixed  connected  lighting  and 
appliance  load. 

At  the  present  stage  of  residential  service  development 
it  is  necessary  to  be  content  with  approximations  in 
evaluating  the  effect  of  particular  factors  upon  the  use  of 
electricity  in  the  home.  A  moment’s  thought  shows  that 
in  a  given  household  equipped  with  several  heavy-duty 
devices  the  causes  of  variations  in  monthly  consumption 
of  energy  are  anything  but  few  and  simple.  The  group 
study  takes  advantage  of  psychological  diversities  which 
create  the  family  index  of  usage  and  provides  a  sort  of 
common  denominator  by  which  striking  variants  may  be 
left  exposed  to  the  keen  investigator.  There  is  here  a 
problem  comparable  in  intricacy  to  not  a  few  scientific 
researches,  and  many  resources  must  be  utilized  in  order 
to  arrive  at  the  effect  of  a  single  variable  such  as  a  rate 
change  upon  usage.  The  time  is  fast  approaching  when 
analytical  subdivided  temjxirary  metering  of  resi<lential 
usage  will  become  much  more  widely  applied — this  has 
little  to  do  with  the  revenue  metering — and  appropria¬ 
tions  for  this  class  of  survey  work  will  be  approved  on 
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a  far  greater  scale  than  in  the  past.  The  electrical 
“family”  itself  offers  a  first-class  proving  group  for  much 
preliminary  work  of  this  kind,  especially  in  pioneering 
devices,  prior  to  their  general  offering  to  the  public  on 
rate  schedules  seasoned  by  being  based  on  field  data. 

♦  ♦  *  ♦ 

Tie  Lines  Keep  Plant 

1  nve  St  merits  at  Minimum 

AX  INTERESTING  case  of  tie-line  effectiveness 
L.  appears  in  a  reprint  of  the  latest  annual  report  of 
the  Public  Service  Corporation  of  New  Jersey.  During 
1928  the  company’s  total  generating-plant  ca])acity 
decreased  by  12,556  kva.  net  as  the  result  of  discon¬ 
tinuing  four  inadequate  and  obsolete  jdants  aggregating 
35,950  kva.  and  the  rebuilding  of  certain  units  at 
Kearny  and  Essex  adding  23,394  kva.  to  the  productive 
capacity  of  the  system.  The  company  generated  11  ])er 
cent  more  energy  than  in  1927,  and  its  total  plant 
ratings  at  the  end  of  1928  aggregated  611.876  kva. 
'I'hese  plants  produced  more  than  twelv'e  times  as  much 
energy  as  the  company  purchased.  The  |)eak  load  in¬ 
creased  from  435, 5(X)  kw.  to  480,500  k\v.  During  the 
year  the  company’s  transmission  ring  system  was 
strengthened,  and  it  is  significant  that  with  an  actual 
decrease  in  generating  capacity  much  larger  loads  were 
handled  than  in  the  previous  year.  The  generated  out- 
pu)  reached  1 .736.60(').653  kvv.-hr. 

The  conclusion  is  inescai)ahlc  that  interconnections  of 
plants  owned  and  o|Krated  by  the  company  played  a 
\ital  ])art  in  furnishing  the  immense  volume  of  service 
required  and  that  without  such  interconnections  plant 
ratings  would  have  been  heavily  increased.  Of  course, 
this  does  not  prove  that  tie  lines  per  se  between  gen¬ 
erating  stations  repre.sent  the  Ix-st  engineering  solution 
of  a  particular  power  supidy  ])roblem  over  a  stated  area, 
for.  to  assure  a  sound  decision,  the  choice  between  lines 
and  plant  expansion  must  Im.‘  worked  out  for  every  indi¬ 
vidual  case.  None  the  less,  the  foregoing  figures  testify 
as  to  the  competence  of  both  intercompany  atid,  e.s{K‘- 
cially.  company  interstation  ties  in  forcing  the  dollar 
invested  in  prtKluctive  steam  and  electrical  equiimient  to 
work  harder  and  more  effectively  than  if  no  regional 
transmi.ssion  had  been  planned,  built  and  skillfully 
o|R‘ rated. 

♦  ♦  ♦  * 

JPhy  Xot  Rate  Lamps  and  Appliances 
at  Different  l^olta^esP 

VOLTAGE  regulation  for  domestic  service  is  becom¬ 
ing  an  acute  economic  problem.  In  a  transition  stage 
from  500  kw.-hr.  per  year  to  5,000  kvv.-hr.  per  year  per 
customer — a  goal  now  sought  by  the  industry — it  is  very 
difficult  to  maintain  good  voltage  regulation.  W’hen 
ranges  and  water  heaters,  for  example,  are  not  in  opera¬ 
tion,  the  voltage  is  apt  to  be  too  high  for  lamps.  On 
the  other  hand,  when  the  range  comes  on  it  is  necessary 
to  have  the  heating  elements  attain  temperature  quickly 
to  give  good  cooking  service.  A  range  demand  during  the 
day  of  0.5  kw.  to  5  kw.  puts  a  big  handicap  on  good 
voltage  regulation. 

Distribution  systems  will  have  increased  copper  ca¬ 
pacity  as  saturation  occurs,  but  there  is  an  economic  limit 
tti  this  development  during  the  transition  stage.  More¬ 
over,  it  is  well  known  that  house  wiring  is  inadecpiate  for 


the  heavy  loads,  and  no  cheap  methtxls  exi.st  for  remedy¬ 
ing  this  situation.  It  becomes  necessary,  therefore.  tt» 
study  ways  and  means  of  giving  augmented  domestic 
service  at  a  reasonable  cost. 

An  economical  procedure  during  this  transition  i>eri<Kl 
would  l)e  to  admit  of  a  stepped  voltage  condition.  Lamps, 
for  example,  might  well  be  l)ased  on  120-volt  o|H*ration 
while  heavy-demand  appliances  can  Ik?  rated  at  1 10  or 
115  volts.  With  this  arrangement,  at  light  load  the 
lamps  would  operate  at  the  most  economical  point  and  at 
heavy  load,  since  they  would  be  on  interior  branch  light¬ 
ing  circuits,  they  would  not  operate  at  such  a  low  volt¬ 
age  as  to  affect  the  lighting  service  noticeably.  On  the 
other  hand,  the  heavy-duty  appliances  that  ojK'rate 
chiefly  in  the  daylight  hours  would  have  their  heating 
units  adjusted  to  meet  the  decreased  voltage  that  would 
occur  at  the  heavy  demand. 

The  basis  of  approach  to  this  problem  is  the  maximum 
over-all  industry  economy  to  give  augmented  domestic 
service,  and  during  the  transition  stage  there  is  no  in¬ 
herent  merit  in  100  |)er  cent  voltage  regulation —  the  cost 
is  prohibitive.  It  would  be  well,  therefore,  to  study  the 
possibilities  of  rating  lamps  and  appliances  at  different 
voltages  so  as  to  meet  the  actual  voltage  conditions  en¬ 
countered  at  service  outlets. 

*  *  *  ♦ 

Luxury  Sometimes  Comes 
Before  Costs 

Earnest  endeavor  to  reduce  the  cost  of  electrical 
energy  to  the  ultimate  consumer  has.  in  a  measure, 
led  utility  men  and  the  imblic  served  to  regard  electric 
service  as  a  necessity  which  should  Ik  made  available  to 
as  many  potential  users  as  ])ossible  for  the  economical, 
sfKedy  accomplishment  of  difficult  and  tedious  tasks 
This  indeed  is  desirable,  but  electricity  may  be  a  luxury 
as  well  as  a  necessity,  and  to  overlook  the  viewpoint  of 
luxury  service  is  in  some  instances  to  fail  to  carry 
through  to  projKr  utilization.  At  the  rates  commonly 
])revailing  for  nuxlerately  large  consumers  of  |M)wer, 
electric  heat  cannot  often  comjKte  on  a  H.t.u.  basis  with 
gas  or  coal,  even  though  heat  conservation  be  rig<»rously 
observed.  Of  course,  recujKrative  and  continuous  pro¬ 
cesses  may  be  u.sed  where  discontinuous  and  intermit¬ 
tent  heat  applications  may  Ik  considered  t(M»  costly.  As 
a  necessity  electric  heat  may  be  t(^o  exjKtisive ;  as  a  luxury 
it  may  be  well  justified. 

Some  manufacturers  of  high-grade  metallurgical  ma¬ 
terials  have  found  it  to  be  well  worth  while  to  indulge  in 
an  apparent  luxury  in  order  to  secure  the  uniformity, 
homogeneity  and  assured  quality  which  perfectly  con¬ 
trollable,  constant-atmosphere  electric  heat  permits. 
One  com])any,  to  which  is  credited  the  use  of  the  first 
electric  induction  furnace,  has  been  unable  to  adopt 
further  electrification  on  an  economic  basis  but  has  con¬ 
tinually  extended  it  on  the  quality  basis.  There  is.  it 
often  ajqKars.  too  much  consideration  for  costs  and  too 
little  consideration  for  results.  Old  adages  have  gone 
flying  before  the  new’  era.  but  the  best  is  still  sometimes 
worth  having  just  because  it  is  the  best ;  for  some  one, 
with  high  disregard  for  co.sts,  is  likely  to  pay  for  the 
better  things.  There  will  jKrhaps  always  be  Fords  and 
Rolls-Royces,  “movies”  and  o|Kra,  Avenue  .'\  and  the 
Champs  Elysees,  Woolworth  and  Tiffany,  the  things  that 
many  can  afford  and  the  things  reserved  for  the  few'. 
Electricity  can  .serve  them  all. 
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"pLECTRIC  energy  from 
^  the  system  of  the  Colum' 
bus,  Delaware  ^  Marion 
Electric  Company  has  recently 
displaced  direct  steam  drive 
in  the  rerolling  mill  of  the 
Poliak  Steel  Company  at 
Marion,  Ohio.  Considerable 
operating  economies  are  an^ 
ticipated.  The  Freyn  Engi¬ 
neering  Company,  Chicago, 
111.,  acted  as  designer. 
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Arrester  Aims  and  Prospects 


Lightning  protection  problem  analyzed.  American  and  European 
approaches  outlined.  Lessons  from  oscillograms  and  experi¬ 
ence.  Some  modifications  and  new  applications  suggested 


Incslcr  Eniiuiccr  ll’cstinifhotisc  Jlicctric  Maintfacluriiu)  Contl'nny 


ALYSKS  of  .'System  operation  have  shown  clearly  belief  is  true  jireeautions  have  to  lx‘  taken  only  to  prevent 

that  on  an  unprotected  system  or  jKirtion  of  a  sys-  direct  strokes  terminatinjj  in  the  line, 

tern  lightning  voltages  are  the  predominant  cause  fhe  traveling  wave  or  surge  which  results  when 
erruptions.  Pro})er  ai)plication  of  arresters  now  surge  energy  moves  along  a  circuit  is  the  ])henomen<»n 

)le  will  reduce  the  average  nuniher  of  lightning  with  which  lightning  protection  has  to  deal.  In  an 

*s  from  a])])roxiniately  7  ])er  cent,  which  we  might  un])r<)tecte(l  system  the  wave  travels  along  the  circuit 

•ate  without  i)rotection,  to  one-tenth  this  value,  or  until  it  flashes  over  some  insulator,  establishing  a  ground 

favorable  conditions  ]wssihly  to  one-twentieth,  connection,  and  is  reflected  hack  along  the  circuit  with 

lately,  Dufour  oscillograms  show  the  operating  reversed  jiolarity  and  with  a  magnitude  reduced  by  what- 

teristics  of  lightning  ever  energy  is  lost  in  the 

flashover  or  until  an  end  of 
the  circuit  is  reached,  where 
a  reflection  takes  jilace  and 
the  wave  returns  along  the 
circuit  without  jMilarity  re¬ 
versal  and  with  substantially 
unreduced  magnitude.  At  a 
branch  in  the  circuit  the  en- 
ergy  divides  iKtween  the  two 
])aths  in  accordance  with  the 
surge  imjiedances.  For  eipial 
surge  imjieflances  the  volt¬ 
ages  are  equal  to  two-thirds 
of  the  voltage  ahead  of  the 
branch.  At  a  branch  where 
the  surge  inqiedance  is  ap- 


Arrester  cnaracferistic 


■Crest  of  maximum  line  voltage 


Current 


Fill.  1 — Early  ^Inierican  ideal  arrester 
permits  no  rise  in  voltai/e  above  the 
crest  xml  lie  of  maximum  line  volt  aye 

When  a  surge  voltage  is  applied  no  current  flows  in  the 
arrester  until  the  voltage  value  of  the  characteristic  is 
reached,  t'urrent  then  starts  and  rises  as  the  applied 
voltage  is  increa.sed,  the  value  always  being  just  sufficient 
to  maintain  the  arrester  voltage  constant.  When  the  ap¬ 
plied  voltage  reaches  its  crest  and  begins  to  ilecrea.se  the 
arrester  current  decreases  atnl  the  voltage  on  the  arrester 
terminalr  remains  constant.  The  current  becomes  zero 
when  fhe  applied  voltage  has  ilecreased  to  the  voltage 
value  of  the  arrester  characteri.stic. 
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])roxnnateIy  one-tenth  that  of  the  supply  line  the  voltage 
is  reduced  to  approximately  17  per  cent  of  the  arriving 
transient  and  the  current  reflected  hack  over  the  line  is 
83  i)er  cent  of  the  arriving  current. 

3'he  length  of  a  branch  circuit  must  he  sufticient  to 
cont.ain  the  entire  wave  if  the  effect  is  to  he  as  simple 
as  de.scrihed.  The  lower  the  surge  impedance  of  the 
branch  conductor  the  more  will  the  voltage  be  reduced. 
Since  the  voltages  which  are  liable  to  appear  on  trans¬ 
mission  circuits  may  be  many  times  as  great  as  the 
strength  of  the  insulation,  a  large  percentage  reduction 
must  be  brought  about. 

Consequently  the  American  aim  has  been  to  connect 
protective  devices  in  place  of  branch  circuits  and  provide 
as  low  surge  impedance  as  practicable.  This  has  led  to 
the  conception  that  an  ideal  lightning  arrester  would  be 
one  which  permits  no  current  to  flow  up  to  the  maximum 


Fig.  3 — Ideal  European  arrester  absorbs 
surge  energy 

After  current  i-s  established  by  the  break-down  of  the 
series  gap  the  voltage  across  the  arrester  is  proportional 
to  the  current  and  the  Impedance  equals  the  surge  im¬ 
pedance  of  the  line.  In  such  an  arrester  current  due  to 
line  voltage  wilt  flow  following  an  oi)eration  and  the  means 
must  be  provided  to  interrupt  this  current. 
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big.  2 — Comparison  of  European  and 
American  arrester  performance 

The  shaded  sloped  area  represents  the  range  of  European 
characteristics,  bused  on  surge  imi)edances  from  400  to 
♦iOO  ohms.  The  horizontal  lines  represent  the  idealized 
American  arresters  for  the  line  voltages  in<licated. 

line  voltage,  but  beyond  thi.s  value  permit.s  any  current 
retjuired  to  hold  the  voltage  down  to  the  .same  maximum 
line  voltage.  Such  a  device  would  reflect  merely  the 
transient,  slightly  reduced  by  internal  losses.  The  re¬ 
sulting  successive  application  of  voltage  with  extremely 
small  time  intervals  will  result  in  progressive  breakdown 
or  flashover  effects,  much  more  serious  than  tho.se  caused 
by  a  single  apjilieation  of  the  same  voltage. 

luiropean  engineers  have  aimed  to  absorb  the  energ)- 
of  the  transient  and  have  more  or  less  ignored  local 
control  of  the  voltage. 

Both  aims  cannot  be  correct.  Some  consideration  has 
led  to  the  belief  that  a  combination  of  the  two  functions 


of  voltage  reduction  and  energy  absorption  will  provide 
the  ideal  aim.  If  we  can  proportion  the  protective 
device  to  consume  as  much  of  the  energy  of  the  transient 
as  is  consistent  with  local  protection  we  will  have  the 
o])timum  condition.  At  first  it  appears  that  the  only 
wholly  safe  arrester,  particularly  for  apparatus  the  in¬ 
sulation  of  which  may  have  deteriorated  to  .some  extent, 
would  have  the  characteristics  shown  in  Fig.  1.  Wdiether 
this  is  true  or  not  depends  entirely  on  the  characteristics 
of  the  insulation. 

Allow ABLF.  X'oltagf  Marc.ix 

Surge  punctures  are  invariably  free  from  any  signs  of 
burning,  unless  they  are  followed  by  current  due  to  lin  • 
voltage.  In  general,  the  voltages  which  may  be  applied 
for  any  short  periods  of  time  without  any  indication  (»t 
damage  are  very  much  higher  than  the  insulation  will 
withstand  for  long  periods  of  time. 

Thus,  it  is  not  a  safe  procedure  to  assume  the  mini¬ 
mum  safe  margin  over  line  voltage.  There  may  be  no 
real  benefit  to  local  protection  in  reducing  transient  volt¬ 
ages  to  very  low  values,  and  there  certainly  is  a  disad¬ 
vantage  from  the  stand])oint  of  energy  abs(4rption  in 
any  reduction  below  that  necessary  for  good  local  jiro- 
tection. 

According  to  laboratory  tests  using  surge  voltages 
having  a  wide  range  of  magnitude  and  duration,  a  vari¬ 
ety  of  insulating  materials  and  laboratory  forms  of  pro¬ 
tective  devices  (Fig.  4),  damage  to  insulation  begins  at 
apiiroximately  2.5  times  the  line  voltage.  This  takes 
into  account  the  factors  of  safety  normally  used  in  design 
for  60-cycle  apparatus. 


Amperes 


I  ig.  I— Characteristic  of  an  experimental 
arrester  approaching  the  ideal  {Fig.  1) 
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Figs.  5a  and  b — Characteristics  of  commercial  autovalve  arresters 
vi'ith  and  'without  normal  series  gap 


Arresters  show  entirely  continuous  performance  when 
the  series  .ii;ap  is  not  used,  indicating  that  there  is  no 
evidence  of  overshooting  of  the  a])plied  voltage  beyond 
the  normal  characteristic  of  the  arrester.  When  a  series 
gap  is  introduced  the  voltage  overshoots  and  is  followed 
hy  oscillations.  To  make  a  theoretical  determination  of 
the  efficacy  of  such  arresters  it  would  he  necessary  to 
evaluate  the  effect  of  these  extremely  brief  overvoltages. 

Fikli)  Obsf.rn  ations 

Arresters  represented  by  F^'igs.  5  and  6  are  forms 
which  have  had  rather  wiflespread  commercial  use  and 
with  which  protection  results  have  been  closely  observed. 
In  locations  where  an  o])portunity  has  been  available  for 
several  years  t()  observe  lightning  damage  with  circuits 
unprotected  and  also  with  the  first  kind  of  protection 
something  like  90  ])er  cent  of  the  lightning  damage  was 
removed  hy  ihis  kind  of  arrester.  After  a  few  thousand 
arrester-years’  .service  experience  with  the  second  type 
and  a  maximum  of  three  years  of  records  no  ca.se  of 
apparatus  damage  is  recorded.  Both  of  these  service 
records  have  been  made  with  average  transformer  instal¬ 
lations,  including  old  and  new  transformers,  and  with 
various  relations  between  transformer  rating  and  line 
insulation,  .so  that  the  range  of  conditions  is  wide. 

These  findings  su])port  the  laboratory  indication  that 
it  is  not  nece.s.sary  to  reduce  the  transient  voltage  to  less 
than  2.5  times  the  arre.ster  rating  to  secure  sufficiently 
good  local  protection.  On  the  basis  of  this  information, 
it  is  reasonable  to  consider  the  ideal  toward  which  we 
may  aim  to  he  an  arrester  with  a  characteristic  shown  in 
Fig.  7. 

With  such  an  arrester  adecpiate  local  protection  will  he 
secured,  the  maximum  amount  of  energy  absorbed  being 
consistent  with  full  local  protection  during  both  the  rising 
and  falling  parts  of  the  transient.  A  further  advantage 
of  this  kind  of  arrester  is  in  the  greatly  increased  free¬ 
dom  from  troubles  with  the  arrester  itself.  Fullv  95 


per  cent  of  the  failures  of  the  present  commercial  forms 
of  arresters  are  due  to  overvoltage  maintained  longer 
than  the  arrester  will  withstand.  Obviously,  the  raising 


T hree-phase  autovaliw  arrester 
for  ()()-kv.  service 

of  the  cutotY  voltage  from  jjractically  line  voltage  to  2.5 
times  this  value  will  remove  substantially  all  of  these 
cases  of  trouble. 
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I"igs.  ()a  and  b — Characteristics  of  modified  autovalve  arresters  udth  and  'without  series  gap 
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The  fact  referred  to  above  that  arresters  now  avail¬ 
able  i)erforni  |K)Ssibly  90  ])er  cent  of  the  protective  func¬ 
tion  indicates  the  need  for  further  development.  Fur¬ 
ther  reduction  in  cost  would  also  be  a  definite  benefit. 

Considerations  which  have  led  to  the  determination  of 
the  ideal  characteristics  as  a  constant  line  for  the  entire 
duration  of  the  transient  ]ioint  the  way  to  improve  the 
]>erformance  characteristics.  The  i^resent  characteristic 
curves  should  be  reduced  on  the  rising  portion  from  3.5 
to  ai)proximately  2.5  times  the  maximum  line  voltage. 
The  returning  jxwtion  of  the  curve  should  change  from 
its  i)resent  slope  to  a  constant  value  involving  a  decrease 
at  the  beginning  and  an  increase  at  the  end  of  the  return 
curves. 

The  cathode  dark  space  of  glow  discharges  possesses 
just  the  i)erformance  characteristics  required  for  the  ideal 
arrester.  Considering  the  performance  of  arresters  which 
use  this  ])rinci])le  (  big.  5  )  it  will  be  noted  that  the  major 
deviation  from  the  ideal  horizontal  characteristic  lies  in 
the  loop  between  the  rising  and  descending  ])ortions  of 
the  characteristic  curve.  This  is  introduced  by  the  fact 
that  the  actual  spacing  between  electrodes  is  nearly  fifteen 
times  as  great  as  the  ojximum  spacing.  If  we  could  ])ro- 
duce  an  arrester  exactly  like  the  iwesent  autovalve  ar¬ 
rester.  but  with  a  perfect  s])acing,  we  might  anticii)ate 
a  ])erformance  characteristic  such  as  shown  in  I'ig.  9, 
in  which  the  only  deviation  from  the  desired  characteris¬ 
tic  lies  in  the  resistance  of  the  electrodes. 

An  a])proach  to  this  condition  has  been  secured  in  ])er- 
fectly  feasible  experimental  arresters  by  so  making  the 
disk  electrodes  as  to  ])ermit  their  use  in  <lirect  contact 
instead  of  si)aced  by  mica  rings.  In  such  a  construction 
each  gap  becomes  the  casual  separation  determined  by 
the  deviation  from  planeness  of  the  electrode  surfaces. 
The  heat  of  the  leakage  current  which  will  follow  an 
operation  of  the  arrester  is  concentrated  at  the  very 
small  contact  areas  and  raises  the  resistance  of  these 
])oints  until  the  heating  effect  is  practically  eliminated. 
After  this  the  leakage  current  is  reduced  to  a  value  which 
causes  no  more  concern.  'Fo  take  care  of  the  leakage 
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hit).  7 — 1  deal  arrester  holds  transient  voltatje 
to  2.5  titties  the  arrester  rating 


current  during  the  first  tew  operations  of  the  arrester 
it  is  necessary  to  ])rovide  a  series  of  small  gaps  in  place 
of  a  single  larger  gaj).  The  performance  characteristics 
of  such  an  arrester  are  illustrated  in  Fig.  6. 

( )ne  surjirising  thing  about  the  results  secured  with 
this  arrester  is  the  im])rovement  brought  about  by  break¬ 
ing  u])  the  single  series  gap  into  small  ])arts.  Two  fac¬ 
tors  seem  to  have  contributed  to  this  im])rovement :  First, 
the  speed  of  a  series  gap  is  reduced  as  the  sum  of  the 
se])arations  ot  electrodes  is  reduced:  second,  conq^lete 
inebtsure  »)f  these  gaps  prevents  surface  corrosiijn  very 
effectively  and  thus  ])revents  the  gradual  slowing  down 
*>f  ga])  sjieed  with  time. 

Several  thousand  such  units  have  been  placed  in  service 


in  various  ])arts  of  the  country  for  various  voltage  rat¬ 
ings.  No  damage  to  any  piece  of  apparatus  protected 
with  this  type  of  arrester  has  been  reported  to  date. 
The  fact  that  this  type  of  arrester  permits  a  maximum 
voltage  approximately  2.5  times  the  line  voltage  and  still 


Suroje  Voltage  (Times  Arrester  Rating) 


Fi(f.  8 — Portion  of  surge  energy  consumed 
by  arresters  with  characteristics  of  Pig.  7 

affords  substantially  trouble-free  service  is  strong  evi¬ 
dence  that  no  lower  voltages  are  necessary  for  eliminat¬ 
ing  lightning  damage.  Plans  are  being  carried  out  to 
complete  the  design  so  that  this  ty])e  of  arrester  should 
be  available  throughout  the  voltage  range  Avithin  the  next 
year  or  two. 

What  remains  to  be  done  by  way  of  improvement  ? 
Practically  all  arrester  failures  come  from  overvoltage, 
since  all  arrester  designs  are  made  with  no  real  margin 
of  safety  in  order  to  take  best  advantage  of  the  ])erform- 
ance  characteristics  available.  Quite  evidently  a  radical 
imjn'fwement  could  be  effected  by  increasing  the  cutoff 
voltage.  This  could  be  done  without  decreasing  protec¬ 
tion.  and  with  added  absor])tion  of  surge  energy,  by  still 
further  ck)sing  the  loop  between  the  increasing  and  de¬ 
creasing  parts  of  the  curve.  Work  is  being  done  along 
these  lines  and  some  progress  has  been  made,  but  nothing 
is  available  in  commercial  form  yet. 

Another  line  of  thought  which  holds  considerable 
promise  is  suggested  by  the  analysis  of  results  secured 
with  the  klydonogra])h.*  On  the  basis  of  2.5  times  maxi¬ 
mum  line  voltage  as  the  dividing  point,  fully  50  per  cent 
of  all  transient  voltages  which  damage  apparatus  insula¬ 
tion  and  something  like  90  per  cent  of  the  voltages 
which  cause  immediate  failure  of  connected  apparatus 
])roduce  flashover  on  the  line.  Thus,  lightning  arresters 
installed  in  the  station  are  available  for  protective  pur- 
])Oses  on  only  10  per  cent  of  the  cases  of  maximum 
severity  and  only  50  per  cent  of  all  the  cases  of  danger¬ 
ous  overvoltage.  This  suggests  the  thought  that  it  might 
be  possible  to  gain  more  from  arresters  by  placing  them 
along  the  circuit  at  sufficiently  close  intervals  to  provide 
])aths  to  earth  at  or  near  the  point  where  the  surge  volt- 
tage  originates  and  consume  the  energy  locally.  This 
sort  of  })rotection  would  probably  ])rotect  the  terminal 
stations  better  than  present  station  tyjje  arresters,  ])ar- 

*'‘KIydonoi)rapJi  Surge  Investigations,"  J.  H.  Cox,  P.  H.  Me- 
Autey,  L.  (/.  Huggins.  Transactions  .-i.I.E.E.,  Vol.  XLVI,  pages 
315-329.  "Lightning  .-irrester  Problems,"  .4.  L.  .Atherton,  A.l.E.E. 
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ticularly  where  a  considerable  length  of  conductor  within 
the  station  has  to  he  protected  by  a  single  arrester. 

The  extent  to  which  these  benefits  might  be  realized 
depends  largely  on  how  the  disturbances  originate.  If 
<lirect  strokes  are  involved,  it  is  quite  likely  that  the 


Current 


/'/V/.  9 — Characteristic  of  autovalre  arrester 
u'ith  ideal  spacing  of  valve  yaps 

In  .such  an  arre.ster  all  departures  from  ideal  chararter- 
istic.s  are  eliminated  except  tho.se  introduce<l  hy  the  in¬ 
evitable  resistance  of  the  electrodes. 

disturbance  will  be  sufficiently  intense  to  prevent  any 
l)enefits  from  arresters.  However,  even  in  the  case  of 
direct  strokes  it  is  possible  that  the  impedance  of  the 
cloud-to-line  path  is  sufficiently  great  to  limit  the  current 
to  a  value  which  can  be  handled  by  the  arrester.  On  the 
other  hand,  if  the  disturbances  are  produced  through  the 
release  of  bound  charges  there  is  more  chance  that  prac¬ 
tically  complete  prevention  of  line  insulator  flashover  can 
be  secured.  Even  in  this  case  the  rate  of  voltage  increa.se 
as  the  cloud  charge  is  dissipated  may  be  a  controlling 
factor.  In  view  of  the  fact  that  a  cloud  is  composed  of 
material  having  relatively  small  conductivity  and  because 
the  distances  within  the  cloud  are  considerable  it  seems 
likely  that  the  process  of  cloud  discharge  takes  some 
appreciable  time,  so  that  the  energy  on  the  line  is  released 


determined  by  demand  and  not  by  material  reciuirenients. 
All  that  is  necessary  is  to  find  ways  to  use  the  available 
materials  to  better  advantage,  and  when  this  is  done 
arresters  of  materially  smaller  size  and  thus  presumably 
of  less  cost  can  be  produced.  The  length  of  such  an 
arrester  must  not  exceed  by  any  appreciable  amount  the 
length  of  the  string  of  sus^iension  insulator  units  to  l>e 
|)rotected.  The  weight  is  limited  by  the  supporting  struc¬ 
ture. 

Some  idea  of  the  co.st  can  be  secured  by  considering 
the  average  distance  between  stations  and  the  average 
spacing  which  may  lie  jiermissible  with  such  arresters, 
but  it  .should  be  remembered  that  the  resulting  number  of 
arrester  units  will  be  directly  substituted  for  the  station 
tyi)e  arresters  commonly  u.sed  at  the  line  terminals  and 
that  line  arresters  eliminate  line  insulator  flashover  to 
some  extent. 

This  ])rogram,  aiming  toward  a  wholly  difiFerent  kind 
of  arrester  to  be  used  in  a  wholly  ditTerent  way  from  the 
present  jiractice,  is  in  its  earliest  stages.  It  cannot  Ik.* 
hoped  that  the  building  of  arresters  into  line-insulator 
units  will  be  accomplished  for  quite  a  few  years  at  least. 
However,  enough  progress  has  been  made  to  indicate  that 
the  scheme  is  not  at  all  unfeasible. 

Rail  Rerolling  Mill  Electrified 

P.Y  .\RTifrR  J.  Whitcomb 

Assistant  Electrical  Engineer  Ereyn  Engineering  Com  I'm!  y 
Chicago,  III. 

The  Poliak  Steel  Company  operates  a  rail  rerolling 
mill  at  Marion.  Ohio,  ])r(»ducing  standard  and  sj>e- 
cial  bars.  sha|)es,  reinforcing  bars  and  fence  po.sts  from 
worn  rails.  .A  study  was  made  of  the  economies  that 
might  be  obtained  thnuigh  the  use  of  electric  drive  with 


gradually.  Under  such  conditions  relatively  wide  sepa¬ 
ration  of  arresters  would  probably  be  effective. 

One  bit  of  evidence  is  .significant.  Along  one  line  of 
considerable  length  so  designed  that  the 
flashovers  were  frequent  it  was  distinctly  'X 

noticeable  that  2  miles  or  .so  of  circuit  cb 

adjacent  to  each  arrester  appeared  prac-  jL  so/e^ 

ticallv  immune  to  flashover. 

.Although  It  may  not  be  necessary  to  '  ’  /  ^  'I'X 
install  arresters  closer  than  several  miles 
apart,  the  co.st  of  arresters  now  available 
would  be  prohibitive  and  the  space  re- 
(juirements  might  be  a  .serious  barrier. 

Moreover,  the  iierformance  requirements 
are  changed  to  .some  extent.  The  require¬ 
ments  for  local  protection  would  be  de¬ 
termined  not  by  solid  insulation,  but  by 
the  air  path  around  an  insulator  string^ 

Some  attention  has  recently  been  given 
to  eliminating  insulator  flashover  by  pro¬ 
viding  some  circuit-clearing  devices  such  „ 

as  fuses,  etc.,  which  o])en  the  power  arc  ' 

following  a  flashover  before  the  station 
breaker  is  o])erated.  d'he  jirojio.sal  to  distribute  lightning 
arresters  along  lines  has  the  advantages  of  eliminating 
whatever  maintenance  is  involved  in  such  a  scheme  and 
of  providing  absorjition  of  the  surge  energy  so  reflection 
of  opposite-])olarity  surges  would  be  jirevented. 

Arre.sters  for  this  kind  of  u.se  will  have  to  be  consid¬ 
erably  smaller  and  less  expensive  than  those  now  avail¬ 
able.  This  is  not  beyond  solution,  however,  because 
the  size  and  cost  of  present-day  autovalve  arresters  are 
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jiurcha.sed  power  as  contrasted  with  the  installation  of 
new  boilers  if  the  direct  steam  drive  were  to  lie  retained. 
It  was  at  first  determined  that  although  some  saving 
could  be  made,  a  highly  attractive  return  could  not  I>e 
earned  on  the  investment  required  for  the  electric  drive. 
iTuler  the  usual  jiower  schedules,  the  load  factor  and 
load  distribution  incident  to  the  rolling  oixjrations  would 
not  permit  the  earning  of  a  satisfactory  rate.  Through 
analysis  of  the  possibilities  for  compromise,  coupled  with 
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a  sjarit  of  co-oi>eration  l)etween  the  utility  and  the  steel 
])lant  inanaj^einent,  an  arrangement  was  finally  perfected 
whereby  the  steel  comjjany  adjusts  its  hours  of  ojiera- 
tion  to  avoid  superinii)osing  its  heavy  demand  on  the  peak 
of  the  utility  comj)any. 

The  power  contract  with  the  Columbus,  Delaware  & 
Marion  Electric  Company  consists  of  the  usual  com- 
];onents,  the  demand  or  service  charge  and  the  energy 
charge.  The  service  charge  is  split  in  two  parts,  an 
“oflf-])eak”  demand  and  an  “on-])eak”  demand.  “On- 
j'eak”  hours  are  s|K‘cified  by  the  ])ower  company  and  do 
not  exceed  four  ])er  day.  The  demand  charge  for  “on- 
peak”  hours  is  twice  that  for  “off-peak.”  The  demand  is 
taken  as  for  a  fifteen-minute  period.  The  energy 
charge  is  uniformly  low  throughout  the  year  for  night 
use  and  for  daytime  use  during  the  summer  period. 
For  daytime  use  l)etween  Se])tember  30  and  April  1  a 
30  per  cent  higher  energy  charge  is  made. 

The  extent  of  mill  o])eration  varies,  but  in  no  case 
does  it  exceed  twenty  hours  per  day.  It  was  therefore 
deemed  possible  to  regulate  rolling  operations  to  avoid 
the  use  of  large  amounts  of  ])ower  during  the  “on-i)eak” 
hours.  Under  this  arrangement  the  cost  of  purchased 
jKJwer  was  reduced  to  a  point  which  justified  electrifica¬ 
tion  of  the  mills  and  this  course  was  finally  determined 
ujKjn. 

The  electrification  layout  is  shown  by  the  schematic 
ditagram.  It  was  possible  to  install  the  transformer  sta¬ 
tion.  the  switchboard  and  the  control  equipment  in  ad- 
vaUce.  The  change-over  from  engine  drive  was  accom¬ 
plished  in  two  steps.  In  the  first  stej)  one  of  the  engines 
was  removed  and  re])laced  by  the  1.2C)0-hp.  motor.  In 
the  second  stej)  the  other  engine  was  removed  and  sup¬ 
planted  by  the  800-hp.  and  bOO-h]).  motors.  The  mill 
was  shut  down  a  total  of  nine  working  days  during  the 
two  change-overs.  The  electrification  has  proved  very 
satisfactory.  Maintenance  costs  have  been  reduced, 
notably  due  to  elimination  of  the  old  boilers.  The  total 
oiierating  saving  due  to  electrification,  as  compared  to 
the  former  steam  drive,  proves  the  value  of  purchased 
jHjwer. 

Unit  Cost  System  Simplifies 
Operating  Budgets 

By  K.  K.  Albert 

NorthiK’i'strrn  Public  Soticc  Coutf'uuy.  Huron,  .S'.  D. 

The  Northwestern  Public  Service  Company  operates 
in  a  comparatively  s])arsely  settled  territory  in  South 
1  )akota.  It  has  a  total  of  1,100  miles  of  transmission  line, 
ranging  from  11  kv.  to  33  kv.,  and  serves  approximately 
a  hundred  communities  with  a  total  of  28,500  consumers. 
Naturally  with  a  projterty  so  spread  out  the  ])roblem  of 
holding  the  transmission  maintenance  and  expense  and 
ilistribution  maintenance  and  expense  down  to  a  reason¬ 
able  j)ercentage  of  the  gross  revenue  is  a  very  difficult  one. 

.\bout  five  years  ago  this  company  started  the  practice 
of  making  up  an  operating  budget  for  the  following  year, 
showing  estimated  revenues  and  expenses  for  each  month 
in  detail.  In  making  up  these  budgets  accounting  depart¬ 
ment  reports  were  referred  to  for  previous  years’  oper¬ 
ations.  Due  to  the  fact  that  the  years  for  which  records 
were  available  were  years  in  which  new  towns  were  con¬ 
tinually  being  added  to  the  system  and  new  transmission 
lines  were  being  built,  it  was  nearly  impossible  to  use  i)ast 
figures  as  a  basis  for  the  following  year’s  budget.  To 
overcome  this  difficulty  a  ])lan  of  setting  up  unit  costs  was 


conceived.  On  transmission  costs  the  cost  per  mile  ])er 
month  is  used  as  a  basis  and  on  distribution  the  cost  per 
consumer  per  month. 

It  has  been  found  that  this  method  gives  a  much  better 
and  fairer  comparison  for  setting  one  district  up  against 
another.  It  has  also  been  found  that  this  system  of  com¬ 
paring  co.sts  has  stimulated  the  intere.st  of  di.stribution 
superintendents  to  a  marked  degree.  By  this  increased 
interest  it  has  been  ])ossible  to  check  co.sts  which  were 
out  of  line  and  materially  reduce  costs  in  these  depart¬ 
ments.  In  addition  to  this,  these  unic  costs  have  proved 
very  useful  to  the  new-business  department.  When  the 
acquisition  of  a  new  town  is  being  checked  up,  it  sim¬ 
plifies  matters  greatly  to  have  the.se  unit  costs  to  use  in 
calculating  the  operating  expense  for  this  particular 
acquisition. 

The  average  unit  costs  for  1928  are  shown  in  the 
following  table: 


Substation  expense  anti  maintenance  per  mile  per  month . $0.58 

Tran.smis.sion  line  exi)ense  and  maintenance  per  mile  per 

month  .  2.17 

Distribution  expen.se  and  maintenance  per  consumer  i>er 

month  .  0.22 

I'tilization  expense  and  maintenance  per  consumer  per  month.  0.07 
Utilization  includes  maintenance  and  expense  of  street  lighting; 
equipment  and  exitense  of  free  service  to  consumers. 


Provision  for  Breaker  Maintenance 


An  INTERESTING  feature  to  be  noted  on  the  66-kv. 

t  oil  circuit  breakers  in  the  new  Washington  Park 
substation  of  the  Commonwealth  Edison  Company,  Chi¬ 
cago,  is  the  use  of  flexible  leads  and  separable  connectors 
by  which  all  connections,  including  the  control  and  bush¬ 
ing  current  transformer  circuits,  can  be  quickly  dis¬ 
connected  or  joined.  The  oil  in  the  breakers  may  be 
changed  or  sampletl  without  opening  the  tanks  through 
pipe  connections  which  do  not  show  in  this  picture.  If 
for  any  reason  a  switch  has  to  be  taken  from  its  place 
it  is  easily  handled  with  a  permanently  installed  trolley 
chain  fall  which  runs  the  length  of  the  gallery  to  a 
working  space  at  one  end. 
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Electrical  Progress  in  Japan 

Co-ordination  of  electricity,  coal  and  industry 
in  Island  E^mpire  holds  great  future 
for  Japanese  people 

By  King  Hamilton  Grayson 

Consulting  Research  Engineer 


TWO  THOUSAND  factories  ])er  year  average 
increase  added  to  the  power  lines  in  Japan  and 
still  greater  possibilities  ahead  have  attested  the 
growth  of  industry  and  the  popularity  of  electricity  over 
the  hand-labor  type  of  factory,  of  which  there  are  still 
many  in  o])eration.  This  increase  in  power  consumers 
has  l)een  steady  and  without  any 
dropping  off  in  consumption,  regard¬ 
less  of  unsettled  financial  or  business 
conditions.  Motive  power  developed 
by  steam  turbines  and  water  turbines 
was  almost  on  an  e(|ual  basis  in  1925. 
the  former  being  f)96.552  hp.  and  the 
latter  683,948  h]).  Since  that  date, 
however,  hydro-electricity  has  taken 
the  lead,  due  in  a  measure  to  the 
ever-increasing  wage  scales  and  the 
costs  of  fuel. 

\\  bile  the  first  hydro-electric  ])lant 
in  Ja])an  was  started  in  1891  through 
the  building  of  a  canal  from  Lake 
Hiwa  to  Kyoto,  the  true  awakening 
to  the  value  of  this  form  of  power 
did  not  come  until  1907.  when  the 
success  of  the  Tokyo  Electric  Com- 
])any  in  transmitting  55.000  volts 
from  ^\amanashi  to  J'okyo  caused 
public  attention  to  he  focused  on  the 
industry.  4'he  lines  of  the  Tokyo 
company  covered  a  di.stance  of  some  50  miles  and  as 
sf»on  as  the  power  was  available  numerous  industries 
began  to  clamor  for  connectio!is.  This  led  to  the  con¬ 
struction  of  a  second  line  by  the  Inawashiro  Hydro-Elec¬ 
tric  Company  in  16] 4,  covering  a  distance  of  150  miles  at 
a  transmission  voltage  of  115,000.  Erom  that  moment  it 
ai)])eared  that  industry,  railways  and  the  jiuhlic  all  com¬ 
bined  to  encourage  the  develojanent  of  electricity  gener¬ 
ated  through  water  ])ower.  until  today  it  has  become  the 
backbone  of  the  still  greater  plan  for  an  industrializcfl 
Japan.  'I'his  industrial  ex])ansion  is  best  illustrated  by 
the  figures  of  1922,  when  there  were  33.660  factories 
ojierated  by  electric  ]iower ;  by  those  of  1925,  when  the 
total  reached  38,221,  and  by  those  of  1928,  with  an 
increase  to  43,318  plants  drawing  on  the  power  lines  of 
the  infant  industry,  "white  coal.” 

Industry,  transportation,  mining  and  various  govern¬ 
mental  dejiartments  are  all  vitally  interested  in  the  sum 
total  of  electrical  develoiimcnt.  because  Jaiian’s  foremost 
subject  for  consideration  is  indu.strial  emiiloyment — ever- 
increasing  industrial  employment  through  more  kinds  and 
sizes  of  factories.  The  advance  of  the  te.xtile  industry 
is  due  to  the  advance  of  the  electrical  industry ;  the 
develojiment  of  the  chemical  jilants  is  a  direct  result  of 
the  ^4ectrical  expansion,  and  the  electrification  of  the 
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railroads  is  made  ])Ossihle  through  the  hydro-electrifi¬ 
cation  of  la]>an.  Hand  looms  in  the  textile  mills  are 
being  rapidly  re])laced  by  power  looms  and  .small  looms 
are  being  su])]>lanted  by  still  larger  ones.  In  1924  there 
were  260,222  ])ower  lofnns  in  the  mills  an<l  348, 20f)  hand 
looms.  In  the  year  1625  there  were  368.201  ])ower 


looms;  tho.se  oj)eraied  by  hand  ha<l  dn)])]>ed  to  303.784. 

fhe  following  table  gives  an  i<lea  nf  the  develojiment 
of  hydro-electric  ])ower  and  of  the  river  surveys,  show¬ 
ing  available  water  ]»ower: 


Elertrie  plants  in  oiH-ratiiin  at  en<t  of  .  5,410 

Doveloitt'tl  water  power,  kilowatt.s .  1,002,000 

DeveloiH'fl  steam  i,ower.  kilowatts .  1.021,000 


Total  <leVeloi(e<l  )>ower.  kilowatts .  .  2,!*2:?,000 

Under  oonstrnetion.  kilowatts .  I,*>42,0«t0 


'file  three  heavie.st  load  centers  are  kiutwn  as  the 
Kei-Hin.  comprising  Tttkyo  and  Yokohama:  the  Chukyo 
or  Nagoya  di.'itrict.  anti  the  Kei-Han  ttr  <li>trict  surround¬ 
ing  Kyoto.  Kobe  and  Osaka.  By  reason  of  the  geo- 
grajihical  locations  of  the  Japanese  Alps  and  the  River 
I'enryu  these  centers  are  divided  into  two  zones,  known 
as  the  east  zone  and  the  west  zone,  the  former  covering 
the  Kei-llin  and  the  latter  Indh  the  Chukyo  anti  Kei-Han. 
The  transmission  lines  under  operation  at  ])resent  are 
shown  in  the  accoinjianying  table. 

Since  BUI  the  installation  of  f)()-cycle  machines  has 
surjiassed  that  of  50-cycle,  and  at  ])resent  the  ratio  of 
the  50  to  f»0-cycle  machines  is  about  two  to  three. 

One  of  the  greatest  factors  toward  increasetl  power 
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flcniajid  in  Japan  has  been  the  chemical  industries.  'I'he  three  years,  and  there  is  still  room  for  further  develop- 
total  required  for  all  (mrjKJses  in  1915  was  486,000  hp.,  ment  as  soon  as  the  available  power  plants  and  lines 
while  in  1925  it  had  reached  2,087,000  hj).,  and  the  under  construction  make  home  installations  possible.  The 
Japanese  enfi^ijieers  estimate  that  it  will  reach  a  total  of  development  of  the  modern  small  home  in  Japan,  espe- 
3,500,0(X)  hp.  before  the  end  of  1928,  with  the  demand  cially  in  the  large  suburbs  of  the  major  cities,  is  respon- 
still  growing.  sihle  for  a  tremendous  increase  in  outlets  for  electrical 

In  1927  there  were  791  new  companies  authorized  to  appliances.  With  those  who  can  afford  it,  the  electric 
engage  in  business,  the  majority  of  which  were  all  power  range  is  finding  great  favor  and  promises  a  very  steadily 
consumers,  d'his  rej^resented  new  capital  totaling  714,-  growing  demand  for  the  lighting  companies. 

4f)8.000  yen,  or  approximately  $357,234,000.  There  The  development  of  electric  lighting  has  made  deep 
were  seventeen  new  electric  companies  included  in  this  inroads  on  the  business  of  the  gas  com])anies.  most  of 
group,  with  a  total  capital  investment  of  59,700,000  yen,  whom  owe  their  existence  today  to  their  byproducts  of 

coal  tar,  coke 
a  n  d  hartshorn. 
The  number  of 
gas  lamps  has 

per  cent  since 
1925,  which  has 
been  somewhat 
offset  by  300,000 
new  gas-heating 
i  n  St  a  1 1  a t i o n s 
since  1921,  but, 
on  the  other 
hand,  the  motive 
horsei)ower  in 
the  gas  compa¬ 
nies  has  dropped 
from  1  1,455  to 
6.648  in  the  i)ast 
seventeen  years, 
with  only  a 
slight  improve¬ 
ment  since  1925, 
and  this  latter 
is  no  w  being 

rai)idly  cut  again  by  the  installation  of  electric  stoves. 

d  he  electrification  of  the  railroads  has  followed  as  a 
natural  course  to  the  develQ])ment  of  hydro-electric  ])Iants. 
These  transportation  lines,  as  well  as  the  city  tramways, 
are  gradually  being  encroached  ui)on  by  the  rajiidly  devel- 
ojfing  bus  lines.  The  pre.sent  plan  of  improving  the 
highways  ])romises  still  greater  inroads  into  the  tramway 
lines,  many  of  which  would  be  forced  to  close  today  but 
for  their  real  estate  and  suburban  develo])ment  depart¬ 
ments.  The  loss  of  the  tramways,  if  and  when  that  takes 
place,  will  not  materially  affect  the  power  companies, 
which  cannot  supply  the  domestic  and  industrial  demand 
at  the  ])resent  time. 

The  Tokyo  Electric  Light  Company  was  the  pioneer  in 
the  industry,  .starting  in  1887  and  generating  its  power 
from  coal,  d'he  lack  of  training  and  technical  education 
of  the  Japanese  engineers  retarded  electrical  progress 
more  than  any  other  factor  prior  to  1907,  at  which  time 


and  ot  this  grouji 
there  were  47 
electric  compan¬ 
ies  whose  expan¬ 
sion  called  for 
an  investment  of 
255..f81 .000  yen. 
or  $127,690,500. 

One  of  the  most 
interesting  de¬ 
velopments  in 
the  industry  is 
the  combination 
of  the  Shibaura 
Works  and  the* 

General  Electric 
Company,  the  Tokyo  Denki  and  the  Westinghouse.  the 
Furuhawa  and  Siemens-.Schuckert.  the  Nippon  Dento 
and  the  Western  Electric  Company,  a  combination  which 
pnunises  much  for  electrical  progress  in  Japan  and  a 
standardization  along  American  lines. 

riie  six  premier  Japanese  cities  now  claim  an  installa¬ 
tion  of  6.208,000  lamjis  representing  134.643,000  cj)., 
which  is  25  jx-r  cent  of  the  total  for  all  Ja])an.  In  Japan 
proper  there  were  27,320,740  lamjis  in  1925,  representing 
461.073.576  cj).,  or  an  average  of  283  lamps  per  100 
households  and  772  cp.  per  100  jieiqde.  -\t  that  time 
the  cities  represented  from  22  to  29  per  cent  of  the  total 
hanpire  light  installations,  but  this  ratio  will  be  vastly 
changed  in  1928  due  to  the  enormous  suburban  and  rural 
installations  both  for  lighting  and  heating  and  cooking, 
riie  total  lighting  installations  in  the  entire  Japanese  area 
on  meter  .system  were  574,268,000  cj).  at  the  end  of  1925. 
4'his  has  increased  fullv  50  i)er  cent  during  the  past 


Plant  of  the  Teikokii  Brewery  Company  at  Moji,  Japan 

This  is  typical  of  the  many  completely  motorized  industrial  plants  of  Japan.  The 
architecture  and  layout  of  plant  and  buildings  are  similar  to  many  American  factories. 


AveniKc 

Amount, 

Horsepower 
.  536.243 
145,287 
311,220 
120,656 
416,341 

Rkrrs — Pacific  Ocean  Grentp 

111.507  Kituknnii 

288,872  Oli-i 

72, 1 87  Tetiryu  ... 

.  686, 1 1 5  Tone  . 


Aver:tKe 

Amount, 

Horsepower 

92,856 

213,785 

721,575 

292,268 

80,4t>4 


Kast  Zo.n’k 

Name  of  Line  Name  of  Owner 

Inawashiro  line .  Tokyo  Electric  Light  Company.. . 

.loetsu  line .  Tokyo  Electric  Liglit  Company... 

Kohshu  line .  Kei-Hin  Electric  Power  Company 

.Average  East  Zone  line . 

Wk.st  Zo.nk 

.■suhara-Osaka  line. . . .  Daido  Electric  Power  Cotnpany.  . 
."^asatsu-Osaka  line.. . .  Nippon  Electric  Power  Company. 

-Average  West  Zone  line  . . 


Names 
Akano  .  . 
Hinie 
KurolM‘ 
Kucuryu 
.luittu.  .  . 


Names 

.loganji 

.Alogami 

Sliinano 

.'>>iio 

Tetori 


Mileage  A'oltage 

140  115,000 

130  110,000 

1 25  55,000 

132  93,333 


Ahukuma 
Fuji 
Kino  . 
Kis.> . 


Gciicratiou  and  Frequency 

Installed  Generator  Capacities  at  Different  Frequencies  at  the  End  of  June 
Over  Stated  Periods 


Kilowatts 

Kilowatts  Kilowatts  at 


at  at  Miscellaneous 

Year  50  Cycles  60  Cycles  Frequencies  Total 

1912 .  117,000  137,000  60,000  314,000 

1915 .  160,000  234,000  80,000  474,000 

1917 .  290,000  297,000  104,000  691,000 

1919 .  387,000  429,000  38,000  899,000 

1921 .  504,000  708,000  194,000  1,316,000 

1927 .  616,000  1,719,000  244,000  2,579,000 


many  of  the  foreiirn-trainecl  students  bejjan  to  return  to 
Japan.  To  this  was  the  added  shortage  of  trained  line¬ 
men,  power  station  employees  and  general  electricians,  a 
deficiency  which  is  now  greatly  overcome.  Hydro-elec¬ 
tricity  now  occupies  the  foremost  position  of  all  industry 
in  Japan  from  the  .standpoints  of  investment  and  expan¬ 
sion.  Today  there  is  a  growing  tendency  to  consolidate 
all  of  the  many  electric  companies  under  a  few  limited 
heads  and  to  restrict  grants  to  any  new  companies,  but 
not  under  any  governmental  ownership  plan.  The  main 
object  is  to  .standardize  systems,  appliances,  voltages  and 
general  operation  and  to  furnish  power,  heat  and  light  at 
fair  prices  without  “cut-throat”  competition. 

The  Tokyo  Electric  Comi)any  now  has  a  paid-up  capi¬ 
tal  of  350,000,000  yen,  or  approximately  $175,000,000. 
which  makes  it  the  largest  corporation  in  Japan.  The 
Tokyo  Electric  Power  Company  has  grown  steadily  until 
its  paid-up  capital  totals  approximately  $65,000,000,  and 
the  Daido  Denryoku’s  capital  is  now  approximately 
$56,500,000.  This  latter  company  oldened  its  line  from 
the  Kiso  River  plant  to  Osaka  in  March,  1922,  transmit¬ 
ting  at  70.000  volts.  It  now  has  an  additional  300  miles 
of  line  into  Tokyo.  The  lighting  stage  with  all  of  these 
major  companies 
is  past  and  they 
are  now  concen¬ 
trating  on  power 
develop- 
ment.  This  does 
n  o  t  mean  that 
they  are  selling 
light  current  to 
100  per  cent  of 
the  homes,  hut 
that  they  have 
about  all  of  the 
load  they  can 
handle  with  the 
present  .stage  of 
power  develop¬ 
ment,  and  all  of 
them  are  now 
forced  to  con¬ 
centrate  on  in¬ 
creased  generat¬ 
ing  capacity  to 
keep  pace  with 
the  constantly 
gnjwing  demand 
for  both  lighting  and  power  service  throughout  the  empire. 

The  natural  re.sources  of  Central  Japan  include  the 
most  important  heads  for  electrical  generation,  and  on 
this  account  it  is  the  section  best  adapted  for  industrial 
exjiansion.  The  Daido  Denryoku  Electric  Company 
from  its  Kiso  River  system  in  the  Alpine  tableland  is  now 
supplying  service  at  154,000  volts  to  the  five  cities  in 


Tokyo.  Yokohama,  Kyoto,  Kobe  and  Osaka,  with  branch 
lines  into  Nagoya,  for  industrial  uses. 

The  survey  made  by  the  Japanese  government  during 
1923  determined  that  there  were  2,822  jxiwer  sites  avail¬ 
able  for  development  and  that  6,415,000  hp.  was  avail¬ 
able  as  a  minimum  in  ca.se  of  drought,  with  14.093.000  hp. 
available  at  maximum  at  normal,  or  11,933.000  hp.  as  a 
yearly  average.  Since  the  future  of  Japan  de|)ends  uiKin 
a  maximum  industrial  development,  the  electrical  engi¬ 
neers  now  plan  for  a  maximum  hydro-electric  develop¬ 
ment  toward  that  end.  The  Shinano  River,  with  its 
available  721,575  hp.,  is  receiving  first  attention  for  that 
maximum  development  at  the  present  time. 

Large  electrical  equipment  is  now  being  produced  at 
the  Shibaura  Works,  at  the  Mitsubishi  Kobe  Shipyards, 
at  the  Kawakita  Works  and  at  Kuhara’s  Hidachi  Engi¬ 
neering  Works.  At  these  plants  they  are  manufacturing 
generators  of  20,000  kva.  and  motors  up  to  5,000  hp. 
The  growing  activity  of  water-^iower  development  in 


Coal  Supply  and  Demand 


Year  Output,  Tone  Import,  Tons  Export,  Tons  Consumption 

1925  .  31,459,000  1,740,000  2,694,000  29,903,000 

1926  .  31,427,000  2,012,000  2,590,000  30,184,000 

1927  .  20,096,000  1,912,000  1,624,000  20,309,000 


Japan  and  in  neighboring  countries  now  gives  excellent 
promise  for  the  future  of  the  water-wheel  industry.  The 
Japanese  factories  can  now  deliver  steam  turbines  of 
lO.OOO-kw.  capacity  and  over.  All  tyjjes  of  electrical 
equipment  and  devices  are  lieing  manufactured  on  an 
ever-increasing  scale.  This  promi.ses  to  l)e  one  of  Japan’s 
most  reliable  sources  of  industrial  income  as  soon  as  the 

electrical  march 
of  progress  ex¬ 
tends  into  Man- 
c  h  u  r i a  and 
throughout  the 
Orient  and  ac¬ 
counts  for  the 
latest  moves  of 
combination  on 
the  part  of  the 
major  American 
companies, 
Japan  is  now  en- 
tirel}'  self  -  sup¬ 
porting  in  all 
lines  of  t  e  1  e  - 
phone  and  tele¬ 
graph  ajiparatus, 
electric  fans  and 
all  household  ap¬ 
pliances.  The 
home  consunq)- 
tion  of  coal  is 
n  o  w  increasing 
at  the  rate  of  25 
per  cent  |)er 
annum  and  constitutes  one  of  the  major  problems.  The 
supply  and  demand  is  shown  in  the  accompanying  table. 

Due  to  the  low  production  in  1927,  the  con.sumpti«)n 
also  decreased  on  account  of  the  high  prices  which  pre¬ 
vailed  during  the  year.  This  resulted  in  a  greatly  in¬ 
creased  demand  for  electricity  for  heating  and  cooking 
as  well  as  power  purposes. 
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Mstwial 

Woven  asbe^toB  lint- 
ing. 

Aebeetoe  lifting. 

Anbeston  lieting 
tape. 

Aabestoe  lifting. 

Asbeetoe  listing. 

Fire  felt  (an  as¬ 
bestos  sheet  fabric 
similar  to  Niagrite). 

Cement. 


Cement,  sand,  cloth. 

Cement  and  cheese¬ 
cloth  . 

Cement,  sand  and 
rope. 

Portland  cement. 


High  test  cement 
(no  bme). 

Cement  on  rope. 


Roi)e  and  cement. 


Rope  and  cement. 

Hemp  or  jute  rope 
and  cement. 

Asbestos  steel  taite 
and  cement. 

Wire  lath  and  ce¬ 
ment. 

Cheesecloth  and  ce¬ 
ment. 

Rope,  sand  and  ce¬ 
ment. 

Asltestos  sheet. 

Asbestos  transite 
board. 

.Asltestos  ta|)e  and 
silicate  of  soda. 

.Asbestos  ta|>e  and 
sodium  silicate. 


Niagrite  and  .Xsbes- 
toment. 

Niagrite  and  Asbes- 
toment. 


Niagrite  and  .Asbes- 
toment. 

Cheesecloth,  sand 
and  cement. 

Wire  lath,  sand  and 
cement. 

Cement. 

Cement  and  cheese¬ 
cloth. 

Cement  and  ro|)e. 

C'ement  and  rope. 

Cement,  wire,  brick- 
lath. 

Niagrite  and  As- 
bestoinent. 

Niagrite  and  Asbes- 
toment. 

.Asliestos  and  -\s- 
l>estonient. 


Niagrite  and  As- 
bestoment. 
('heesecloth  and  .As- 
besbiment  No.  4. 

Niagrite. 

Asbestos. 

Asbestonient. 

.Asbestos  tape. 


Experience  with  Fireproofed  Cables 

From  report  of  N.E.L..\.  sub-committee  on  cable  sheath  damage  and  protection,  L.  P.  Hicks,  chairman. 


('ompany 

Edison  Elec.  III. 
Co.  of  Boston. 

Dayton  Power  & 
Light. 

Puget  Sound  Power 
&.  IdghtCo. 

Sh)ne  &  Webster, 
Inc. 

Charles  H.  Tenney 
A  Co. 

Edison  Elec,  Ill. 

Co  of  Boston. 


Edison  Elec.  Ill. 
Co.  of  Boston. 


Ihiion  Gas  A  Elec. 
Co. 

Cleveland  Electric 
III  Co. 

Commonwealth  Ed¬ 
ison  Co. 

Duquesne  Light  Co. 


1  tuquesne  Light  Co. 


Georgia  Power  Co. 


L<misville  Gas  A 
Electric  Co. 

Milwaukee  Electric 
liwy.  A  Light  Co. 
N.  Y.  Edison  Co. 

N.Y.  Edison  Co. 

N.  Y.  Edison  Co. 

Philadelphia  Elec. 
Co. 

Public  Service  Elec- 
A  Gas  Co. 

Brooklyn  Edison 
Co. 

Puget  Sound  Power 
A  Light  Co 
Thiion  Gas  A  Elec. 
Co. 

Detroit  Edison  Co. 


Duquesne  Light  Co. 


New  Orleans  Public 
.service,  Inc. 


New  York  Edison 
Co. 

Public  Service  Elec. 
A  Gas  Co. 

Public  Service  Elec. 
A  Gas.  Co. 

Puget  Sound  Power 
A  Light  Co. 
Toledo  Edison  Co. 


Union  Electric  Lt. 
A  Power  Co. 
W'ashington  Water 
Power  Co. 

I>etroit  EMison  Co. 


Potomac  Elec .  Power 
Co. 

Puget  Sound  Power 
A  Light  Co. 

Stone  A  Webster, 
Inc. 


Worcester  E'lectric 
Light  jCo. 

New  York  Ealison 
Co. 

Pacific  Gas  A  E'lec- 
tric  Co. 

Potomac  Electric 
Power  Co. 

Staten  Island  E'.d- 
ison  Corp. 

Worcester  Electric 
l.ight  Co. 


Extent  of  Use 

Single-conductor  arc 
and  primary  circuits 
since  1909. 

20  years. 

1 4  years. 

4  years. 

16  years.  No  longer 
u-sed. 

Three-conductor 
trails,  cables  and 
two-conductor  d.c. 
feeders  1 909  to  1917 
Large  cables  since 
1917. 


13,200-volt  cables, 
10  years. 

Not  detailed. 

Not  given. 


3  years. 


I  year. 


2  years. 


1 2  years. 


Not  given. 
Years  ago. 

Very  little  used. 
•About  16  years. 
Not  given. 


Present  standard 
used  for  1 5  years. 

Not  given. 

7  years. 

Direct-current  ca¬ 
bles,  2  years. 

All  manholes,  several 
years. 


6  months. 


Approx.  4  years. 


3  or  4  years. 

No  longer  used. 
No  longer  used. 
5  years. 

5  years. 


5  years. 

Not  given. 

No  longer  used  in 
manholes,  but  still 
applied  in  stations. 
4  months  all  classes 
of  cables. 

I  year. 

6  years. 


Not  given. 

-About  1 1  years 
standard  since  1 927 

12-kv.  cables  20 
years. 

lOyears,  H.T.  cables 
only. 

33-kv.  and  2,300-volt 

cables. 

Not  given;  no  longer 
used 


Method  of  Applying 

Wrapped  spirally  and  painted  writh 
protective  fireproof  paint. 

j-in.  and  3-in.  listing. 

Not  given. 

I-  16-in.  X  2  and  3-in.  asbestos  listing. 

Not  given. 

Two  layers  built-up  of  9-in.x36-in.x  J- 
in.  sheets  bound  with  copper  wire. 
Fireproof  paint  applied. 

1-in.  coat  applied  to  J-in.  hemp  rope 
spirally  wound  since  1919.  Cement 
extends  to  within  I  ft.  of  duct  edge 
and  fire  felt  up  to  duct. 

Not  given. 

1-in.  Portland  cement  wTapped  with 
cheesecloth. 

1-in.  jute  rope  wrapped  on  |-in.  cen¬ 
ters  with  1-in.  covering  of  1 1  parts 
sharp  sand,  one  part  I.ehigh  cement. 

1-in.  hemp  rope  as  binder  for  f-in. 
cement  one  to  one  mixture. 

1-in.  coat  of  one  to  two  cement. 


Not  give?!. 


lyead  sheath  is  covered  with  a  layer  of 
cheesecloth  and  paraffin  before  rope 
and  cement  applied. 

1-l-in. 

Not  given. 

Not  given. 

Not  given. 

Cheesecloth  soaked  in  paraffin  and 
higl!  test  Portland  cement. 

1-in.  hemp  rope  with  }-in.  open  lag 
and  covered  with  50-50  cement  and 
sand  mix  to  total  thickness  of  j-in. 
Not  given. 

Not  given. 

{-in.  tape,  no  details. 

Two  wrappings  of  3-32-in.  asbestos 
tape  dipped  in  sodium  silicate  solu¬ 
tion  butt-lapped. 

1-in.  X  3-in.  Niagrite  with  .Asbesto- 
ment  treatment.  Double  layer 
butt- wrapped. 

One  layer  of  Niagrite  tape  applied 
without  lap  and  with  burlap  outside 
covered  with  1-in.  coating  of  .Asbes- 
toment  cement  paste. 

Not  given. 

Same  as  previous  except  cheesecloth 
used  instead  of  rope. 

Same  as  previous  except  cheesecloth 
used  instead  of  rope. 

50-50  cement  and  sand  with  a  little 
clay. 

Cable  covered  writh  a  mixture  of  1 
cement  and  1  yellow  sand  with 
double  wrapping  of  cheesecloth. 

Not  given. 

}-in.  thickness  of  protection. 

Lath  shaped  around  cable  and  cov¬ 
ered  with  cement  asphaltum  paint 
applied  to  cable  first. 

i-in.  Niagrite  and  1-in.  Asbestoment. 

Not  given. 

1-in.  asbestos,  loose  rope  with  .As¬ 
bestoment  filling  applied.  Cable 
and  joint  are  coated  first  with  high 
grade  asphaltum  paint. 

Applied  without  any  intermediate 
substance. 

Not  given. 


Strips  of  asbestos  dipped  in  silicate  of 
soda  and  wrapped  in.  cable. 

Not  given. 

Not  given. 

Not  given. 


Experience  Data 

Effective  against  ordinary  arcs.  Provides  fair  degree  of 
heat  insulation.  Flase  of  application  makes  desirable. 

Ample  protection,  especially  with  ground  relay  protection. 

Inexpensive,  ineffective  in  general  manhole  fills. 

Small  protection,  insufficient  on  heavy  burnouts;  used 
only  on  temporary  work. 

Found  to  cause  pitting  of  cable  sheaths  in  wet  manholes; 
effective  in  two  instances  at  least. 

Satisfactoiv,  but  replaced  by  cement  with  supposed  better 
arc-resisting  qualities  in  191/. 


Excellent  fireproof  protection.  Disadvantages,  weight  and 
inflexibility.  Cement  is  more  resistant  to  water  than  is 
fire  felt. 

Effective  experience  justifies  use. 

No  damage  to  adjacent  cables  in  burn-outs;  satisfactory 

No  damage  to  adjacent  cable  under  most  severe  failures 
where  properly  fireproofed. 

No  failures  of  adjacent  cables  due  to  burn-outs — cement  and 
rope  fused  until  lead  was  extK>sed.  Some  corrosion  due  to 
free  lime. 

No  failures  of  adjacent  cables  due  to  burn-outs.  Cement 
was  fused  to  the  lead  on  adjacent  cables.  Slight  damage 
to  the  lead  on  two  cables. 

In  two  d.c.  cable  failures  fireproofing  on  cable  which  failed, 
broken  off  but  not  injured  on  adjacent  cable  18  in.  away 
Fireproof  cables  adjacent  to  unfireproofed  one  which  fail^ 
were  not  injured,  while  unfireproofetl  ones  were  burned. 

Effective  under  all  conditions  of  burn-outs. 


Fully  convinced  of  effectiveness  of  this  method  for  protect¬ 
ing  adjacent  cables. 

.Abandoned  on  account  of  the  smoldering  of  the  rope  durin 
and  after  burnout. 

Not  given. 

Very  satisfactory,  but  abandoned  on  account  of  difficulties 
of  installation. 

99  manhole  failures  in  1927-28  led  to  but  one  failure  of  ad¬ 
jacent  cable  and  that  at  an  unfireproofed  plant.  No 
trouble  in  completely  fireproofed  cables. 

Completely  satisfactory. 


Ixiosens  under  frequent  submersion  and  loses  protective 
value.  Use  justified  by  results. 

Expensive;  fully  effective;  difficult  to  install. 

Justified  and  desirable  cables  surrounding  burn-outs  dam¬ 
aged,  but  do  not  fail. 

Advantage  of  being  applied  while  splicer  waits  for  compound 
to  cool  prior  to  final  filling.  Does  not  crack.  Not  entirely 
satisfactory;  some  burn-outs  occur  in  adjacent  cables,  but 
best  known  plan  for  them. 

No  failures  have  occurred  to  date. 


Only  one  case  of  failure  of  fireproofing  in  period  of  4|  years 
One  cable  in  six  damaged,  but  continued  to  operate 


Very  little  used  on  account  of  cost. 

Abandoned  because  of  difficulty  of  obtaining  an  even  thick¬ 
ness  of  cement. 

Abandoned  because  of  difficulty  of  handling  wire  lath. 
Expensive;  effective  so  far. 

Always  proved  satisfactory. 


Effective  up  to  one  hour  exposure  to  bum-out. 

Only  one  burn-out  reported  on,  but  found  fully  effective  in 
extreme  condition. 

Complete  wire  cylinder  served  as  shield  against  signal  ctir- 
rents  fur  exploring  oil.  In  damp  luc.ations  disintegration 
of  lead  due  to  electrolytic  action  and  free  lime  took  place 

•Adapted  after  comparative  tests. 

Comparatively  inexpensive;  effective  so  far. 

100  per  cent  effective;  easy 'to  apply,  neat  looking  job. 


No  burn-outs;  effectiveness  not  known. 

Number  of  high-tension  feeder  burn-outs  in  manholes;  112; 
cases  where  adjacent  cables  were  unaffected,  99;  adjacent 
cables  scorched  but  not  damaged,  4;  cables  damaged,  2 
Very  effective. 

Good  protection. 

Satisfactory,  but  subjected  to  few  burn-outs. 

Considerable  value,  but  few  burn-outs  limit  data. 
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Costs  in  Rate  Making* 

Development  of  three-part  rate  schedules  to  follow  cost  curves 
eliminates  discrimination.  Analysis  and  determination 
of  factors  composing  rate  elements 


By  Charles  H.  Dauchy 

loiva  Raihcay  cr  Light  Corporation,  Cedar  Rapids 


The  principle  is  well 
established  that  the  ex- 
])ense  of  electric  service 
may  be  ai)j)ortioned  Ix’tween 
tliree  measurable  elements, 
namely,  consumer,  capacity 
and  energy.  The  consumer 
element  consists  of  those 
costs  which  vary  directly  with 
the  number  of  consumers 
and  consists  of  such  costs  as 
interest,  depreciation,  main¬ 
tenance,  insurance,  taxes  and 
operation  of  that  part  of  the 
distribution  system  repre¬ 
sented  by  similar  costs  of  a 
theoretical  distril)ution  sys¬ 
tem  of  sufficient  capacity 
only  to  deliver  the  proper  potential  to  each  consumer’s 
meter  loop.  Consumer  costs  also  include  all  of  the 
costs  of  reading  the  meters.  keei)ing  records,  billing, 
collection  and  expenses  incident  thereto  and  franchise 
tosts.  Average  unit  monthly  consumer  costs  will  result 
when  the  total  consumer  costs  are  divided  by  the  number 
of  consumer  months.  Averages,  however,  should  not  be 
used,  but  the  departure  from  averages  will  be  discussed 
later. 

d'he  capacity  element  includes  those  costs  which  are 
created  as  a  result  of  i)roviding  for  the  maximum  loads 
of  consumers,  such  as  interest,  dei)reciation,  insurance, 
taxes,  maintenance  of  ])ower  plants  and  a  ])art  of  the 
operation  of  power  plants,  the  interest,  depreciation, 
insurance,  taxes,  maintenance  and  operation  on  trans¬ 
mission  systems  and  the  j)art  of  the  same  costs  of  the 
distribution  system  not  chargeable  directly  to  the  con¬ 
sumer  element.  The  ca])acity  costs  are  sometimes  called 
reservation  costs,  as  they  represent  the  costs  of  that 
l)ortion  of  the  distribution  system,  transmission  lines  and 
l)ower  plants  reserved  for  the  use  of  a  consumer  and 
generally  on  demand  without  notice.  An  accurate  aver¬ 
age  demand  charge  may  be  found  by  dividing  the  total 
capacity  costs  by  the  sum  of  the  consumers’  demands, 
but  such  a  charge  is  not  ecjuitable  and  non-discriminatory. 
Consumers  with  load  factors  above  the  average  would 
be  charged  less  than  their  fair  costs  and  those  with  load 
factors  below  the  average  would  be  charged  more  than 
their  fair  costs.  The  equitable  charging  of  capacity 
costs,  therefore,  recjuires  the  use  of  kilowatt  and  kilowatt- 
ampere  demand  meters, 

'I'he  energy  element  includes  those  costs  which  vary 
directly  with  the  number  of  kilowatt-hours  switcblward 

*rtascd  on  paper  presented  before  Electric  Meter  Short  Course, 
loji-a  State  College,  Ames,  lozoa. 


output.  Average  energy 
costs  may  l)e  obtained  by 
dividing  the  energy  costs 
by  the  number  of  kilowatt- 
hours  switchboard  outinit. 
Such  average  costs,  however, 
should  not  be  used,  but  the 
de])arture  will  be  discussed 
later. 

There  are  differences  of 
opinion  as  to  just  which  cost 
element  some  ex]x*nses  should 
be  alkxrated.  but  it  is 
believed  that  as  more  <le- 
tailed  information  is  available 
the  all(K:ation  will  lx-  based 
more  and  more  on  facts  and 
less  and  less  on  opinions 
until  different  results  due  to  differences  of  opinion  will 
be  negligible.  The  Iowa  Railway  &  Light  Corjxiration 
is  making  refinements  in  its  formulas,  but  it  is  thought, 
when  completely  refined,  the  resulting  ]xr  cents  will 
not  give  final  results  much  different  from  those  hereto¬ 
fore  obtained,  even  though  some  of  the  per  cents  may 
be  considerably  modified. 

Column  1  of  the  accompanying  tabulation  shows  the 
ratios  u.sed  by  the  Iowa  Railway  &  Light  Cor]x>ration 
six  years  ago,  column  2  the  ratios  more  recently  deter¬ 
mined  and  column  3  the  ratios  used  by  another  prominent 
company. 

In  any  rate  system  it  is  necessary  to  make  classifica¬ 
tions  of  services.  In  an  ordinary  distribution  system 
the  usual  general  classifications  used  are  residence  light¬ 
ing,  commercial  lighting  and  industrial  power.  If  each 
such  classification  were  served  by  a  separate  distribution 


Consumer 

Capacity 

E 

nerRV 

Per  Cent 

Per  Cent 

Per  Cent 

Power  House 

1 

2 

3 

1 

2 

3 

1 

2 

3 

Investment  exp»enses  ... 

100 

100 

100 

Fuel . 

i66 

i66 

166 

Boiler  room  labor . 

56 

100 

100 

50 

Water  for  boilers  . 

100 

100 

100 

Lubricants .  . 

100 

166 

All  other  power  plant  expenses. .  .  . 

100 

100 

166 

Transmission  and  Transmission 

Substation 

Investment  expenses  . 

100 

100 

100 

Operating  expenses 

100 

100 

100 

Substation  (transmission 

center) 

Investment  expenses  . . 

100 

100 

100 

Operating  expenses . 

100 

100 

100 

Local  Distribution 

Distribution  substation . 

100 

100 

100 

Poles,  towers  and  fixtures.. . 

50 

35 

50 

50 

65 

50 

Overhead  conductor  costs . 

50 

30 

50 

50 

70 

50 

Service  costs . 

90 

90 

100 

10 

10 

Line  transformer  and  devices  costs 

10 

30 

50 

90 

70 

56 

10 

30 

100 

90 

70 

Meter  cost . 

60 

88 

100 

20 

12 

Meter  shunt  coil  loss . 

100 

88 

100 

12 

Franchise  cost . 

100 

100 

100 

Discussions  of  rate-making  methods,  cost 
allocations  and  related  matters  appear  period¬ 
ically  in  Electrical  World.  While  such 
articles  are  addressed  to  specialists,  other 
persons  should  knoio  ivhat  goes  into  the 
making  of  rates.  Every  person  in  the  elec¬ 
tric  utility  business  should  have  at  least  a 
general  understanding  of  the  subject.  To 
them  tee  commend  this  paper  of  Mr. 
Dauchy's  as  being  a  plain  and  easily  com¬ 
prehended  exposition  of  the  position  of  an 
important  school  of  thought  in  the  rate- 
making  art. 
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system  the  determination  of  the  elements  of  cost  for 
eacli  would  Ik.*  much  simpler,  hut  since  such  individual 
distril)Ution  systems  would  not  l)e  economical  the  costs 
must  l)e  apportioned  so  as  to  distribute  the  benefits  of 
consumer  density  and  diversity  between  the  classes  as 
e(|uital)ly  as  may  he  economically  practicable.  This 
])hase  of  the  ])rol)lem  will  he  considered  under  the  dis¬ 
cussion  of  each  element. 

The  consumer  element  varies  with  the  dififerent  classi¬ 
fications  of  .services.  There  is  a  greater  consumer  ex¬ 
pense  in  the  residence  and  power  clas.ses  than  in  the 
cf)inmercial  class,  chiefly  due  to  the  difference  in  the 
luunher  of  consumers  served  per  unit  of  distribution 
system.  'I'he  service  lines  are  on  an  average  longer, 
there  are  fewer  consumers  per  block  and  it  takes  the 
meter  reader'  longer  to  read  the  meters  f<ir  a  certaiti 
number  of  residence  and  power  consumers  than  the  same 
numlK‘r  of  commercial  lighting  consumers.  It  has  been 
found  that  the  unit  consumer  cost  decreases  as  the  size 
of  the  city  increases,  hut  not  directly  in  proportion  to 
po])ulation. 

'I'he  energy  costs  are  first  allocated  to  various  towns 
after  properly  allowing  for  transmission  line  and  sub¬ 
station  transformer  los.ses.  In  fletennining  the  unit 
energy  cost  ])er  kilowatt-hour  used  by  consumers  of  any 
town  it  is  necessary  to  credit  the  energy  costs  thus 
allocated  with  the  cost  of  distribution  transformer  core 
loss  and  meter  shunt  loss  costs  computed  at  the  average 
unit  energy  rate  for  the  town  and  to  debit  capacity  costs 
with  a  similar  amount.  The  unit  energy  cost  for  each 
town  is  then  found  by  dividing  the  adjusted  energy  costs 
by  the  kilowatt-hours  used  by  the  consumers  of  each 
respective  town.  It  has  been  found  that  the  energy  ele¬ 
ment  varies  with  the  size  of  town  or  city  due  to  the 
higher  percentage  of  losses  in  similar  distribution 
systems. 

The  determination  of  the  equitable  unit  caj)acity 
charge  i'^not  as  simple  as  the  detennination  of  unit  con¬ 
sumer  and  energy  charges.  It  cannot  be  found  by  divid¬ 
ing  the  capacity  costs  by  the  sum  of  the  consumers’  kilo¬ 
watt  demands,  although  the  value  thus  obtained  is  an 
accurate  average  kilowatt  demand  cost.  In  other  words, 
although  this  method  gives  a  charge  which  distributes 
the  benefits  of  diversity  equitably,  it  does  not  weigh  load 
and  power  factors.  It  is  in  the  detennination  of  equi¬ 
table  unit  capacity  costs  that  demand  meters  and  the  type 
of  meters  play  such  an  im])ortant  i)art  and  why  an  eco¬ 
nomical  kiIovolt-ami)ere  is  so  badly  needed  for  less  than 
unity  i)ower  factors. 

'Phree  important  considerations  essential  in  the  deter¬ 
mination  of  capacity  charges  are  diversity  factor,  load 
factor  and  power  factor.  There  arc  many  diversity  fac¬ 
tors  to  be  given  consideration  in  a  rate  structure.  There 
is  diversity  within  a  single  residence  consumer;  for  ex- 
ami>le.  when  the  washing  machine  is  being  used  there 
are  very  few  lights  burning,  and  when  the  iron  is  in  use 
the  swee])er  is  idle.  There  is  diversity  between  the  con¬ 
sumers  of  a  class  and  lietween  classes  of  consumers. 
For  exam])le.  the  maximum  demand  of  power  ciiiisumers 
does  not  coincide  with  the  maximum  demand  of  the  com¬ 
mercial  lighting  consumers. 

.\nothcr  factor  essential  to  the  determination  of  ca¬ 
pacity  charges  is  load  factor.  Load  factor  is  defined  as 
“the  ratio  of  the  average  load  on  the  system  for  a  given 
]x*riod  to  the  maximum  load  occurring  on  the  system 
during  that  period.”  Many  tests  indicate  that  the  load 
factor  of  residence  consumers  with  the  same  e(juipment 
is  practically  the  same.  Some  may  use  more  kilowatt- 


hours  than  others,  but  the  demands  will  be  larger  in 
approximately  the  .same  proix)rtion.  It  is  because  of  this 
fact  that  a  demand  meter  is  not  considered  neces.sary  for 
residence  service  nor  need  the  demand  charge  appear  as 
a  definite  item  in  the  rate.  An  average  step  rate  can  be 
developed  which  will  be  equitable  and  non-discriminatory 
within  an  economical  degree,  provided  the  consumer 
charge  is  kept  as  a  distinct  charge.  By  similar  tests  we 
find  that  the  load  factors  in  the  commercial  lighting  and 
I)ower  classes  vary  greatly  even  between  consumers  in 
the  same  business ;  for  example,  a  drug  store  on  one 
side  of  the  street  may  have  a  demand  of  1  kw.  and  a 
consumption  of  200  kw.-hr.  per  month,  while  a  drug 
store  on  the  opposite  side  of  the  street  may  have  a 
demand  of  2  kw.  and  a  consumption  of  only  50  kw.-hr. 
per  month.  For  this  reason,  rates  for  commercial  light¬ 
ing  and  power  to  be  equitable  and  non-discriminatory 
must  definitely  weigh  demand. 

The  third  essential  factor  in  the  determination  of 
capacity  charges  is  power  factor.  Power  factor  is  de¬ 
fined.  in  brief,  as  the  true  watts  divided  by  the  apj^arent 
watts.  The  economic  feature  existing  in  kilovolt-am¬ 
pere  demand  rates  and  which  does  not  exist  in  kilowatt 
demand  rates  may  be  illustrated  as  follows : 

A  consumer  having  a  1,000-kw.  load  at  50  per  cent 
power  factor  will  pay.  on  a  kilovolt-ampere  demand  rate, 
twice  as  much  for  capacity  as  he  would  on  a  kilowatt 
demand  rate,  and  if  the  rate  is  $2.50  per  kilovolt-ampere 
of  demand  per  month,  he  could,  by  bringing  his  power 
factor  up  to  unity,  reduce  his  power  co.st  by  $2.5(^  |)er 
month,  which  would  be  a  great  inducement  for  him  to 
install  power- factor-corrective  equipment,  and  if  cor¬ 
rected  to  unity  the  power  company  will  have  1.000  kva. 
of  capacity  released  for  use  in  serving  other  consumers. 

Formul.x  for  Capacity  Charge 

It  is  evident  that  where  customers’  demands  are  used 
as  the  only  basis  of  measuring  the  capacity  charges  dis¬ 
crimination  will  result  between  consumers  with  fliflPerent 
load  factors,  so  that  a  method  must  be  used  for  ap]ior- 
tioning  capacity  charges  which  weigh  the  load  as  well  as 
the  diversity  factor.  Two  methods  have  been  worked 
out  which,  when  applied,  produce  a  value  which  repre¬ 
sents  the  portion  of  the  capacity  costs  which  may  be 
considered  as  varying  with  the  number  of  kilowatt-hours 
used  and  another  value  which  represents  the  portion 
which  may  be  considered  as  varying  directly  with  de¬ 
mands  so  that  a  portion  of  the  capacity  exjienses  may  Ik* 
charged  by  a  kilowatt-hour  rate  and  the  balance  of  ca¬ 
pacity  expenses  may  be  charged  by  a  demand  rate.  The 
former  charge  is  combined  with  the  energy  charge.  'I'he 
first  method  is  to  apportion  capacity  costs  between  used 
cajiacity  and  unused  capacity  by  the  ratios  that  the  aver¬ 
age  hourly  load  of  the  system  bears  to  the  annual  peak 
load  of  the  system  minus  the  average  hourly  load.  The 
used  portion  is  divided  by  the  kilowatt-hours  .sold,  giv¬ 
ing  the  unit  kilowatt-hour  capacity  cost.  The  unused 
portion  of  capacity  costs  is  divided  by  the  difference  be¬ 
tween  the  sum  of  the  consumers’  maximum  demands  and 
the  average  hourly  load  of  all  of  the  consumers.  The 
unit  demand  rate  thus  obtained  may  be  apjilied  to  each 
consumer’s  maximum  demand  minus  his  average  hourly 
load.  The  other  method  is  a  mathematical  solution  and 
is  obtained  from  solving  two  algebraic  expressions  as 
follows : 

Kx  +  Dy  =  C 

Hx  +  y=§- 

where 
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.V  =  The  cost  per  kilowatt-hour  of  that  portion  of  the  capacity 
costs  that  may  be  considered  as  functioning  with  the  kilowatt- 
hours  supplied  the  consumers. 

y  =  The  demand  cost  per  kilovolt-ampere  of  that  portion  of  the 
capacity  costs  that  may  be  considered  as  functioning  with  the 
maximum  demand  of  the  consumers. 

/)  z=  The  sum  of  the  consumers’  maximum  demands. 

P  =  The  maximum  coincident  demand  or  peak  responsibility  of 
all  consumers  on  the  sources  of  supply. 

K  =  The  kilowatt-hours  used  by  all  the  consumers  in  a  year. 

C  =  The  total  annual  capacity  expenses  of  all  consumers. 

//  =  The  number  of  hours  in  the  allocation  period. 

The  second  expression  is  the  cost  for  a  consumer  with 
1  kw.  demand  at  100  per  cent  load  factor  and  unity 
power  factor  for  the  allocation  period. 

Both  methods  give  identical  results.  The  second 
method  is  more  convenient  for  use  l)ecause  the  con- 
sinners’  demands  are  used  direct  without  deducting  the 
average  hourly  load  and  using  the  difference  for  the  hill¬ 
ing  demand.  Both  methods  take  care  of  load  factor  and 
diversity  factor  for  the  period  in  which  allocations  are 
made,  since  the  equations  involve  both  load  factor  and 
diversity  factor.  (D/P).  Changes  in  sy.stems’ loads  and 
tliversity  factors  as  a  whole  occur  very  gradually,  con- 
secpiently  charges  based  on  a  one  year’s  allocation  may  l)e 
used  for  a  number  of  future  years,  or  until  there  is  a 
change  in  power  plant  loads  and  diversity  factors  or  a 
change  in  capacity  cost  per  unit  of  annual  peak  loads. 
Unit  capacity  costs  thus  obtained  are  found  to  he  more 
in  .smaller  cities  than  in  larger  cities,  the  same  as  in  the 
case  of  unit  consumer  and  unit  energy  costs. 

When  the  consumer  expense  is  combined  with  the  cor¬ 
rectly  allocated  capacity  and  energy  expenses  a  three- 
])art  rate,  which  can  he  termed  a  cost  curve  rate,  will 
result  and  will  read  as  follows : 

A  consumer  charge  which  includes  those  costs  which 
vary  with  the  number  of  consumers. 

.\  kilovolt-ampere  charge  which  includes  that  part  of 
the  capacity  costs  which  can  he  made  to  function  with  the 
consumer’s  demands. 

.■\n  electricity  charge  which  includes  the  energy  costs 
and  that  portion  of  the  capacity  costs  which  can  be  made 
to  function  with  the  number  of  kilowatt-hours  used. 

1’he  Iowa  Railway  &  Light  Corporation  has  been 
offering  for  several  years  optional  rates  of  the  above 
form  but  higher  than  costs,  although  with  values  which 
liarallel  the  cost  curve.  It  is  its  hope  ultimately  to  have 
all  of  its  business  on  rates  which  are  based  on  the  cost  of 
service  to  the  consumer,  thus  eliminating  the  discrimina¬ 
tion  that  is  inherent  in  the  usual  jiolitical  rate. 


What  Voltage  Margin  for 
Rubber  Gloves?* 

By  F.  M.  Farmer 

Chief  En()incer  Electrical  Testing  Laboratories 

WU.AT  should  be  the  margin  between  the  voltage 
at  which  rubber  gloves  are  tested  and  that  at  which 
they  are  used?  What  determines  the  limiting  voltage  at 
which  they  should  be  used  ? 

The  A.S.T.M.  requirement  corresponds  to  a  factor 
of  the  order  of  5  .so  far  as  dielectric  strength  is  con¬ 
cerned.  Considering  that  this  is  under  test  conditions 
where  the  glove  is  under  no  mechanical  .stress  of  any 
kind  and  that  a  factor  of  2.5  or  3  is  required  in  most 
electrical  equipment  where  no  human  hazard  is  involved, 
it  would  seem  that  a  factor  of  5  under  the  test  condi- 

*Written  at  request  of  National  Safety  Council. 
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tions  is  small  enough.  However,  the  leakage  current 
is  likely  to  lie  the  limiting  factor,  liecause  the  per¬ 
missible  value  is  a  fixed  quantity  irresjiective  of  tlie 
voltage.  The  A.S.T.M.  limit  of  10  milliamperes  at 
10,000  volts  under  the  prescribed  test  conditions  was 
fixed  on  the  basis  of  actual  studies  of  current  which 
would  cause  mild  electric  shock  under  the  conditions  of 
use.  If,  therefore,  gloves  are  to  be  used  at  5,000  volts, 
for  example,  the  breakdown  voltage  should  be  not  less 
than  25,000  volts  and  the  leakage  current  should  not 
exceed  about  0.6  milliampere  per  thousand  volts.  In 
other  words,  the  electrical  impedance  of  a  glove  should 
be  increased  not  less  than  in  proportion  to  the  voltage 
at  which  it  is  projxised  to  use  it. 

A  voltage  test  for  gloves  intended  to  be  used  at  nrit 
over  3.000  volts  should  never  lie  less  than  10,000  volts 
for  either  new  or  old  gloves  and  the  time  should  never 
be  less  than  three  minutes.  A  te.st  of  10,000  volts  pro¬ 
vides  a  factor  which  is  none  too  large  in  view'  of  the 
lack  of  control  over  the  uniformity  of  the  product,  not 
only  when  new’  but  particularly  after  having  been  in 
service.  As  to  the  time,  the  short  time  test  is  about  as 
effective  as  a  long  time  one  in  eliminating  defects  of  a 
strictly  mechanical  character,  but  time  is  reipiired  to 
develop  electrically  weak  spots  into  failures,  ft  may  be 
argued  that  such  defects  usually  develop  into  failures 
through  the  generation  of  heat  at  the  defect,  but  that 
with  water  electrodes  such  heat  is  carried  away,  and 
therefore,  the  longer  test  does  not  accompli.sh  anything. 
While  water  electrorles  doubtless  reduce  the  effect  of 
the  time  element,  nevertheless  it  is  believed  that  one 
minute,  as  advwated  by  some,  is  much  too  short  a 
test  jjeriod. 


Salvaging  Lamp  Bases 


IN  ORDER  to  reclaim  the  brass  shells  of  the  .100,000 
incande.scent  lamps  used  annually  in  its  offices,  sta¬ 
tions,  etc.,  the  New  York  Edison  Comjiany  has  devised 
a  ‘‘nimbler”  which  by  fully  separating  the  glass,  wires 
and  cement  from  the  brass  shells  permits  the  sale  of 
scrap  metal  at  highest  prices. 

A  revolving  steel  cylinder  with  fierforated  sides  is 
mounted  in  the  machine  illustrated  and  may  be  partly 
filled  with  300  to  500  old  lamjis.  Two  long  .steel¬ 
pronged  bars  are  likewise  jilaced  in  the  cylinder.  All 
material  exce|)t  the  reclaimed  .shells  falls  into  the  steel 
drawer  on  the  base  as  the  cylinder  rotates. 
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Attacking  Rural  Extensions 
on  Unit  Distribution  Basis 

By  E.  F.  Mixer 

Chase  &  Gilbert,  Ine..  Boston,  Mass. 

IN  DETERMINING  the  economic  solution  of  rural 
line  extension  problems  it  is  helpful  to  allocate  funda¬ 
mental  costs  to  such  projects  and  from  this  basis  to  work 
out  a  unit  analysis  leading  to  the  assignment  of  respon¬ 
sibility  for  investment  and  carrying  charges.  The  major 
(juestions  to  be  answered  are :  What  shall  the  customer 
and  the  company  contribute?  What  shall  the  rates  and 
service  charges  be?  How  much  of  the  business  shall  the 


City  service 

City  and 
ruratservice 

s 

C 

Energ^svppfy  Customers' take -off 
potnf  point 


S  =  Dollar  investment  in  supply  plant 

C  -Dollar  investment  in  service  loop, 
meters,efc 

Dollar  investment  in  distribution 
plant  between  suppfy  points  and 
customers' take-ofri  which  company 
makes  without  erctra  charge  in 
city  or  rural  service. 

M -Dollar  investment  CCj-^r)vd>ich  must 
be  financed  to  warrant  rural 
extension. 

Pr  *  Dollar  investment  in  extension, 
excluding  service  loop,  meters.etc. 

Investment  allocations  in 
supplying  city  and  rural 
extensions 


company  take  on.  and  what  shall 
sub.seciuent  customers  pay?  A 
given  set  of  rates  is  designed  t(j 
yield  ( 1 )  operating  expenses  ; 
(2)  interest,  dividends  and 
surplus;  (3)  depreciation  on  the 
tatigible  property,  and  (4)  taxes.  In  proceeding  to  solve 
an  extension  problem  we  obtain  from  an  analysis  of 
cai)ital  accounts  and  company  statistics  the  average  in¬ 
vestment  per  custojiier  of  a  stated  class,  i.e..  “unit  dis¬ 
tribution  invested  cai)itar’  for  domestic  customers  aver¬ 
age  and  large,  for  commercial  customers  average  and 
large  and  for  industrial  customers  (say  retail  and  whole¬ 
sale  )  on  a  capacity  demand  basis. 

In  the  foregoing  paragraph  “unit  distribution  invested 
capital”  means  the  per  customer  (of  a  given  class)  in¬ 
vestment  in  plant  and  pro|)erty  between  energy  supply 
points  atid  the  “take-off”  of  customers’  services.  Of  the 
main  elements  in  a  given  extension  situation  it  is  the 
distribution  component  which  is  the  major  item,  over  and 
above  the  “free  line”  com])onent.  meaning  by  the  term 
“free  line”  the  i)roportion  of  the  extension  which  would 
be  furnished  without  e.xtra  cost  by  the  company  as  a 
matter  of  routine.  This  might,  for  example,  cover  one 
or  more  spans  away  from  the  main  distribution  system, 
and  in  a  particular  case  might  mean  that  a  customer  close 
to  a  main  highway  traversed  by  existing  lines  would  be 
.served  off  an  extension  without  being  required  to  ])ay 
additional  capital  charges. 


In  a  typical  case  the  analysis  of  costs  on  a  given  prop¬ 
erty  may  yield  the  following  unit  distribution  “free” 
investment  per  customer  of  a  stated  class  ( remembering 
that  by  “free”  investment  is  meant  that  portion  of  the 
system  between  energy  supply  points  and  the  customers’ 
take-offs  which  the  company  will  finance  itself  in  normal 
procedure)  : 


Domestic  and  small  farm  customers,  average .  $45 

Domestic  and  large  farm  customers,  average .  60 

Commercial,  small  stores,  etc .  55 

Small  power .  70 


Large  power  is  developed  on  a  demand  basis. 

Street  lighting  capital  investments  for  speciSc  small  communities  may  be 
readily  determined. 


Having  determined  the  total  construction  cost  for  a 
particular  rural  extension,  we  deduct  the  sum  total  of 
the  distribution  unit  investments  for  the  various  classifica¬ 
tions  of  service  to  be  supplied.  In  the  diagram,  this 
refers  to  Cr  —  Rf,  which  equals  M.  M  is  the  amount 
of  money  which  must  lie  raised  in  excess  of  the  normal 
company  contribution  in  order  that  the  extension  may  be 
made,  and  this  amount  is  used  as  a  base  for  the  determi¬ 
nation  of  a  ])roper  .service  charge. 

A  survey  of  eighteen  prospective  customers  reveals  ten 
average-sized  domestic  takers,  five  large  domestic  users- 
to-be  (to  have  ranges,  farm  power  and  miscellaneous 
appliances),  two  average  commercial  customers  operating 
stores,  and  a  street  lighting  customer  (the  town).  The 
total  free  distribution  investment  which  would  be  made 
without  extra  charge  in  normal  service  by  the  company 
figures  $1,160  ( Ry  in  the  diagram),  including  a  “free” 
investment  of  $v3C)0  toward  .street  lighting.  Two  of  the 
above  domestic  customers  require,  let  us  say,  excess 
construction  above  the  general  average  for  their  class,  of 
$100  each. 

The  total  construction  cost  Cr,  exclusive  of  supply 
plant  S,  services  and  meter  loops  C  and  the  $200  excess 
(for  the  above  two  customers)  figures,  let  us  .say,  $4.8(X). 
The  energy  rate  takes  care  of  the  charges  on  the  supply 
investment  S,  the  service  and  meter  loop  investment  C 
and  the  “free”  distribution  component  Ry.  The  dif¬ 
ference  between  the  total  con.struction  cost  Ct  and  the 
total  free  distribution  investment  of  $1,160  is  $3,640,  or 
M.  The  ratio  of  M  to  Ry  in  this  ca.se  is  3.14  to  1.  which 
may  be  called  the  service  charge  index. 

The  service  charge  is  developed  as  follows  for  the 
average  domestic  customer: 

$45  X  3.14  equals  $141.30,  or  the  excess  investment  per  average 
domestic  customer  on  the  extension.  Assuming  a  rate  of  return 
of  15  per  cent  covering  interest,  depreciation,  dividends  and  allow¬ 
ance  for  surplus,  0.15  x  $141.30  equals  $21  per  year  or  $1.75  per 
month.  This  is  the  service  charge  determined  upon. 

Energy  prices  may  be  the  same  as  in  the  city  if  losses 
permit. 

For  the  two  outlying  customers  before  mentioned  the 
excess  investment  is  $241.30  each,  and  the  service  charge 
on  a  15  per  cent  basis  figures  $36  per  year. 

Subsequent  additional  customers  are  supplied  as 
follows : 

Fifty  per  cent  of  the  distribution  unit  investment  per  customer 
($45  to  $70  according  to  class)  is  added  to  the  last  previous  total 
of  unit  investment  Ry  and  a  new  service  charge  index  determined. 
From  this  a  new  service  charge  is  determined  for  all  classifica¬ 
tions,  including  the  additional  customers.  Excess  construction  to 
serve  these  must  of  course  be  added  separately  if  involved. 

Under  the  alwve  procedure  discrimination  is  com¬ 
pletely  avoided ;  rate  differentials  are  eliminated  and  rural 
and  outlying  extensions  become  a  clean-cut  problem  and 
a  good-will  asset  instead  of  a  liability. 
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operating  Experience  at  Boston  with 

High-Pressure  Steam* 

Handling  1,200  and  1,400-lb.  equipment  at  Edgar 
station.  Boiler,  pump  and  turbine  performance 
demonstrates  the  practicability  of  development 

By  Robert  E.  Dillon 

Superintendent  Generating  Department,  Edison  Electric  Illuminatina  Comtmnv.  Boston 


IN  THE  previous  paper,  by 
1.  E.  Moultrop,  various 
aspects  of  high-pressure 
steam  station  design  and  con¬ 
struction  were  discussed,  with 
particular  emphasis  upon  the 
Edgar  station  of  the  Boston 
company,  'i'his  paper’s  pur¬ 
pose  is  to  recount  our  experi¬ 
ence  in  operating  this  plant, 
stressing  the  high  -  pressure 
etpiipment. 

In  the  design  of  the  Edgar 
station  it  was  decided  to  su¬ 
perimpose  a  1,200-11).  pressure 
[)lant  upon  a  portion  of  a  plant 
constructed  for  a  normal  pres¬ 
sure  of  350  11).,  the  reheated 
exhaust  of  the  high-pressure 
plant  partially  to  feed  the 
350-11).,  30,000-kw.  turbines. 

'i'his  placed  the  uncertainties 
of  the  rlevelopment  upon  a 
minor  part  of  the  equipment, 
a  single  high-pressure  boiler 
and  a  3,150-kw.  high-pressure 
turbine.  Aside  from  a  50-lb.  increa.se  in  the  maximum 
pressure  and  an  80  deg.  F.  increase  in  temperature  the 
350-lb.  part  of  the  station  differs  from  our  previous  plants 
only  in  the  increase  from  single  to  two-stage  bleeding,  the 
employment  of  complete  alternating-current  auxiliary 
drive  and  the  u.se  of  evaporators  and  deaerators  in  the 
boiler  feed  sy.stem.  These  relatively  simple  changes  have 
proved  to  be  of  decided  advantage. 

Fig.  1  shows  diagrammatically  the  plan  of  connecting 
the  original  high-pressure  equipment  to  this  normal  pres¬ 
sure  plant.  An  automatic  bypass  valve  was  put  around 
the  original  high-pressure  turbine  primarily  to  keep  the 
high-pressure  safety  valves  from  blowing  in  case  the 
high-pres.sure  turbine  tripped  out  and  to  contribute  to  the 
supply  of  .steam  to  the  350-lb.  main  in  case  the  high-pres¬ 
sure  unit  was  out  of  service. 

Motor  drive  was  installed  for  all  auxiliary  equipment 
in  order  to  minimize  and  simj)lify  the  steam  piping.  We 
also  installed  for  operation  at  350  lb.  one  emergency 
normal -pressure  boiler  feed  pump,  one  emergency  high- 
pressure  boiler  feed  pump,  one  emergency  house  gener¬ 
ator,  one  emergency  exciter,  the  starting  oil  pumps  of  all 

*f  roni  a  paper  presented  at  a  recent  meeting  of  the  Metropoli¬ 
tan  Section  of  the  A.S.M.E.  in  Nezo  York  City. 


turbines  and  the  soot  blowers. 

We  were  not  certain  that  a 
1.200-lb.  safety  valve  could 
blow  more  than  once  without 
requiring  reseating,  therefore 
two  small  pilot  valves  were 
installed  to  warn  the  operators 
to  take  steps  to  keep  the  main 
valve  from  blowing,  but  these 
were  found  unnecessary  and 
have  been  removed. 

Another  precaution  was 
the  installation  of  a  desuper¬ 
heater  in  connection  with  the 
automatic  throttle  trip  of  the 
high-pressure  turbine  to  pre¬ 
vent  steam  when  throttled 
through  the  by-pass  valve 
reaching  an  excessive  temper¬ 
ature  when  leaving  the  re¬ 
heater.  This,  too,  was  found 
to  be  unnecessary  because  of 
the  combined  characteristics 
of  this  boiler  and  reheater. 
Also,  as  we  did  not  know  the 
exact  temperatures  which 
might  be  reached  at  the  reheater  outlet  under  all  condi¬ 
tions  of  load  for  this  combination,  we  installed  a  by-pass 
dam])er  by  which  the  outlet  steam  temperature  could  l)e 
regulated.  In  operation  we  have  never  had  occasion  to 
use  this  damper  except  as  a  baffle.  While  ready  to  ful¬ 
fill  its  design  purjx)se  it  has  been  kept  in  the  maxi¬ 
mum  temperature  |X)sition  at  all  times. 

We  expectefl  some  trouble  in  synchronizing  the  high- 
pressure  turbine  and  a  laminated  field  with  a  squirrel 
cage  winding  was  therefore  provided  in  the  generator  as 
first  installed,  so  that  it  could  be  bussed  even  though  not 
exactly  in  synchronism.  No  difficulty  was  encountered 
in  synchronizing,  but  since  this  special  field  caused  undue 
vibration  the  manufacturer  changed  it  to  the  solid  type 
and  thus  eliminated  the  trouble. 

Fir.st  1.2(X)-lb.  Boiler  Experiences 

When  the  first  high-pressure  l)oiler  was  installed  no 
feed  water  regulators  had  been  developed  for  that  ])res- 
sure.  Although  we  knew  nothing  of  water  level  stability 
in  a  high-pressure  boiler,  we  expected  no  trouble  in  main¬ 
taining  a  constant  level  in  the  boiler  drum.  We  had  jioor 
regulation,  it  is  true.  This  was  not  a  function  of  l)oiler 
design,  but  of  the  differential  pressure  across  the  feed 
valves,  which  was  several  times  greater  than  ever  before 


III  this  article  R.  E.  Dillon  throzvs  open 
the  door  of  Edgar  station  and  turns  the 
pages  of  its  high-pressure  steam-operating 
records  over  to  the  readers  of  the  Electri¬ 
cal  World  in  order  that  a  close-up  vieze 
may  be  had  of  the  service  experience  the 
Boston  Edison  Company  has  had  zvith  its 
pioneer  1.200-lb.  and  1,400-lb.  equipment. 

Following  Mr.  Moidtrop's  recent  paper 
before  the  A.S.M.E.  on  the  effect  of  these 
experiences  upon  station  design,  Mr.  Dillon’s 
companion  A.S.M.E.  paper  gives  an  ex¬ 
tremely  clear-cut  picture  of  the  major  prob¬ 
lems  encountered  by  those  responsible  for 
operating  1,200-lb.  boilers,  turbines  and  feed 
pump  units  from  1925  to  date.  He  reaches 
the  conclusion,  os  did  Mr.  Moultrop,  that 
high-pressure  steam  generation  is  entirely 
practicable  and  is  meeti)ig  and  zoill  continue 
to  meet  the  efficiencies  demanded  by  design 
engineers. 
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encountered.  Since  these  valves  were  hand-operated  we 
had  Ixjth  high  and  low  water.  The  high  water  caused 
no  damage,  although  several  times  it  was  carried  over 
into  the  turbine.  The  low  water,  however,  may  have 
contributed  to  the  trouble  w’hich  we  have  experienced 
with  war})ed  tubes.  It  cannot  be  definitely  stated  that 
the  war])ing  of  the  lower  row  of  tubes  was  due  to  low 
water,  but  this  may  reasonably  be  assumed.  Finally,  our 


Fi(j.  1  —  Steam  and 
u'ater  flow  diacfram, 
1 ,200-lb.  installation 
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difficulties  in  feeding  the  boiler  came  to  an  end  with  the 
installation  of  feed  water  regulators  adapted  to  high 
])ressures. 

When  the  plant  was  started  we  had  indications  of  cor¬ 
rosion  in  our  economizers,  caused,  we  believe,  by  dis¬ 
solved  oxygen  in  the  feed  system.  Fortunately  the 
economizers  in  functioning  as  chemical  deaerators  ap¬ 
parently  saved  the  boilers  from  any  corrosion.  We  now 
run  zero  oxygen  in  our  boiler  feed  system,  which  has 
]>ractically  arrested  the  corrosion,  and  we  hope  to  elimi¬ 
nate  corrosion  entirely  by  chemically  maintaining  a 
slightly  alkaline  feed. 

riie  dro])  in  pressure  between  boiler  and  turbine  is 
greater  than  ex])ected.  cutting  down  the  exj^ected  amount 
of  steam  through  the  turbine.  Therefore,  we  run  the 
high-])ressure  boiler  somewhat  under  the  capacity  of  its 
stoker  exce))t  when  we  are  short  of  350-lb.  steam.  In 
such  case  we  crack  the  by-pass  valve  around  the  turbine. 
'Phis  o])er.ation,  however,  results  in  an  increased  line 
<lr«»]).  with  conse(|uent  slight  reduction  of  throttle  ])res- 
sure  and  reduction  of  high-pressure  unit  load.  It  is 
im]M)ssible  to  keej)  the  high-])ressure  boiler  on  the  line 
over  one  week  when  running  with  the  turbine  by-pass 
open  on  account  of  slag  accumulation  on  the  lower  tubes 
of  the  boiler.  This  slag  is  caused  by  the  high  furnace 
rating.  Recently  slagging  soot  blowers  have  been  in¬ 
stalled  and  we  hope  that  this  trouble  will  be  eliminated. 

The  first  trouble  ex])erienced  with  the  original  high- 
pressure  turbine  was  with  the  shaft  ])acking.  Carbon 
l)acking  rings  were  jdaced  in  series  with  two  sets  of 
labyrinth  packing  on  the  high-pressure  end  and  a  single 
set  of  the  same  ])acking  on  the  low-])ressure  end.  This 
carbon  packing  seized  and  went  to  pieces.  It  was  re- 
]>laced  with  the  labyrinth  type,  which  has  since  i)roved 
very  .satisfactory. 

An  inspection  of  the  high-pressure  unit  after  1,600 
hours  of  service  revealed  bent  buckets  in  the  first  two 
and  last  two  rows,  as  shown  in  Fig.  2.  We  were  able 
l<»  account  for  this  and  concluded  that  it  must  have  been 
caused  by  some  foreign  material.  The  unit  was  fir.st  put 
in  service  December  5,  1025,  and  to  December  31.  1928, 
ba<l  16,042  hours  of  service  out  of  a  possible  26,928  to 
its  credit,  generatiiig  31,829.000  kw.-hr.  It  has  been 
])ractically  a  100  ])er  cent  reliable  unit,  the  outage  being 


caused  mainly  by  the  necessity  for  boiler  cleaning,  as 
well  as  by  stoker  and  furnace  repairs. 

Early  this  year  this  machine  was  opened  for  inspec¬ 
tion.  The  buckets  were  corroded  and  there  was  also 
considerable  deix)sit  in  the  nozzles.  Five  first-stage 
buckets  were  found  cracked  at  the  root  and  were  re¬ 
moved  with  five  on  the  opposite  side  of  the  wheel  to 
maintain  balance.  The  unit  has  been  closed  uj)  and  put 
back  in  service  i)ending  a  decision  on  what  is  to  be  done 
with  the  rotor.  The  last  stages  of  the  rotor  at  the  time 
of  this  inspection  are  shown  in  Fig.  3. 

The  loading  of  this  unit  is  necessarily  a  function  of 
the  boiler  output.  Our  original  intention  was  to  run  the 
boiler  at  variable  pressures  according  to  boiler  outjnit. 
allowing  the  turbine  to  drift.  But  the  governor  was 
found  to  control  the  unit  satisfactorily  and  it  was  decided 
to  run  the  boiler  at  constant  pressure.  Our  practice  is 
to  use  high  pressure  to  the  fullest  extent  possible  and  we 
have  never  had  to  operate  with  varying  pressure.  It 
would  have  been  impracticable  to  o])erate  this  boiler  and 
turbine  at  varying  pressure  for  reasons  connected  with 
later  superheater  failures. 

The  loading  of  the  high-pressure  turbine  and  boiler  in 
this  initial  installation  ofifers  no  difficulty.  We  put  the 
e(juipment  in  service  and  allow  it  to  run  at  a  fixed  load, 
the  system  base  load  always  creating  a  demand  for  the 
exhaust  steam. 

The  feed  ])umping  equipment  in  the  original  1.2(X)-lb. 
installation  consists  of  a  3(X)-g.p.m..  3.5(X)-r.p.m.  ])ump 
and  a  like-sized  4.500-r.]).m.  ])um]).  The  3,500-r.p.m. 
puni])  is  motor-driven  and  the  other  jnimj)  is  steam- 
driven.  The  steam-driven  ])um|)  has  given  no  trouble 
and  has  had  very  little  service.  The  motor  ])um])  has 
been  run  approximately  the  same  number  of  hours  as  the 
original  high-pressure  boiler.  The  ])rinci])al  difficulty 
with  this  pump  has  been  wearing  of  its  hydraulic  thrust 
plate,  which  has  to  be  re])laced  about  once  in  two  months. 
We  had  some  difficulty  in  packing  this  immp  at  first,  but 
it  is  now  .satisfactory  in  this  res])ect.  There  was  also 
leakage  between  the  jnimp  shaft  and  ])acking  sleeve. 


Fiij.  2 — Buckets  of  1 ,200-lb.  turbine  after 
1 ,000  hours  service 


When  the  time  came  to  jmt  in  additional  ca])acity  at 
Edgar  station  the  (lue.stion  arose  of  continuing  with 
1,200-lb.  pres.sure  at  the  boilers  and  reduced  pressure  at 
the  high-])re.ssure  turbine  throttles  or  of  increasing  the 
future  boiler  pressure  to  give  1,200  lb.  at  the  throttles. 
In  one  case  we  faced  an  obvious  loss  in  economy  due  to 
a  reduced  ])res.sure  and  in  the  other  we  faced  difficulties 
in  operating  boilers  in  ])arallel  and  the  emergency  use  of 
pumj)s.  The  final  decision  was  to  go  to  1,400-lb.  ])res- 
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sure  for  the  new  boilers,  giving  1,200  lb.  at  the  throttle.  (Fig.  8).  Fhis  was  attributed  by  the  manufacturers  to 
While  this  adds  complexity  to  the  station  as  it  stands  faulty  circulation  due  to  inadecpiate  capacity  in  water 
today,  the  ultimate  result  will  be  more  satisfactory.  We  feeders,  recirculators  and  steam  vents  from  the  up|)er 
then  proceeded  to  install  two  l,4(X)-lb.  boilers  and  one  wall  header  to  the  boiler  drum.  The  number  of  feeders. 
10,000-kw.  high-pressure  unit.  recirculation  and  steam  vent  pi[)es  was  increa.sed  and  no 

^  „  further  trouble  was  exi^ected.  Recentlv,  however,  after 

PERATING  LEXIBILITY  changes  had  been  made,  a  similar  rupture  occurred 

The  water  and  steam  flow  diagrams  for  the  recent  in  the  rear  wall  of  the  other  Iwiler.  Fig.  9  illustrates 
1,200-lb.  addition  are  shown  in  Figs.  4  and  5.  Irrespec¬ 
tive  of  the  fact  that  we  have  three  different  boiler  pres¬ 
sures,  we  have  a  high  degree  of  fle.xibility  in  the  oi)era- 
tion  of  the  jdant.  Steam  from  any  boiler  can  be  used 
in  any  low-])ressure  turbine,  but  the  distribution  of  boiler 
room  load  between  high-  and  low-pressure  boilers  is  at 
jiresent  under  hand  control  and  is  now  accomjdished  by 
the  regulation  of  load  on  the  high-pressure  turbines,  the 
low-pressure  boilers  taking  the  variations  on  the  auto¬ 
matic  boiler  control. 

In  order  to  make  the  plant  flexible,  and  for  the  reason 
that  any  boiler  can  siij^i^ly  steam  to  any  normal  pressure 
turbine,  a  common  tie  is  necessary  at  some  ]X)int  in  the 
condensate  return.  In  jiractice  we  have  had  no  difficulty 
in  maintaining  either  proper  steam  or  water  distribution 
in  the  plant. 

'I'he  first  high-pressure  boiler  in  our  recent  addition 
went  into  service  in  September,  1927.  During  the  early 
stages  of  operation  we  ru])tured  .several  superheater  tubes 
on  b(^th  of  the  new  high-pressure  boilers.  Figs.  6  and  7 
illustrate  two  of  the.se  failures,  which  were  caused  by 
faulty  steam  distribution  in  the  superheater.  Further 
failures  have  been  prevented  by  changing  the  distribution 
baffles  in  the  su])erheater  headers  and  by  installing 
ferrules  in  ffie  first  pass  of  the  sujierheater. 

During  the  time  when  ruptures  were  occurring  in  the 
superheater  it  develoi)ed  that  there  was  a  hazard  in  run¬ 
ning  the  boiler  pressures  considerably  under  the  jiopping 
])ressure  of  the  su])erheater  safety  valves.  Under  these 
conditions,  in  case  of  sudden  loss  of  load  on  the  station, 
the  superheater  valve  would  not  blow  and  thus  allow 
steam  to  cool  the  sui)erheater  until  sufficient  steam  had 
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this  failure  and  shows  the  larger  opening  which  occurs 
when  the  tubes  are  covered  with  cast-iron  waffle  blocks 
when  compared  with  Fig.  8.  where  the  tubes  were  covered 
with  steel  blocks. 

The  theory  has  been  advanced  that  possibly  this  last 
water  Mall  failure  may  be  attributed  to  blowtorch  action 
on  the  wall.  In  order  to  prevent  a  recurrence  of  this 
trouble,  refractory-faced  blocks  were  installed  in  place 
of  the  cast-iron  waffle  blocks  near  the  clinker  pit  on  the 
rear  wall.  While  this  measure  may  be  eflfective,  it  is  our 
opinion  also  that  variations  in  water  level  in  the  boiler 
drum  change  the  hydraulic  head  sufficiently  on  the  wall 
feeders  to  unbalance  the  circulation  and  cause  trouble. 
Whatever  the  cause,  it  is  evident  that  the  condition  must 
be  remedied. 

Bringing  a  cold  boiler  into  service  has  been  a  frequent 
cause  for  leaks  of  this  nature  in  water  Mall  supply  tul)es 
M’here  they  are  rolled  into  the  drum.  The  theory  ad¬ 
vanced  is  that  M’hen  starting  up  and  bringing  the  boiler 
up  to  i)ressure  the  boiler  tubes  absorb  heat  more  rapidly 
than  the  water  Malls.  This  hot  Mater  is  not  drawn  from 
the  drum  into  the  water  walls,  as  circulation  in  the  hatter 
has  not  yet  .started.  Consequently  there  is  a  difference 
of  temperature  of  approximately  200  deg.  F.  lietMcen 
water  Mall  feeders  and  boiler  drum,  causing  expansion 
and  leakage  at  the  point  of  rolling  the  tube  into  the  boiler 
drum.  This  theory  is  borne  out  by  the  fact  that  artificial 
circulation  caused  by  bleeding  a  small  quantity  of  Mater. 
M’hile  starting  up,  from  the  bottom  of  the  wall  has  caused 
this  trouble  to  disappear. 

Recently  it  was  discovered  that  several  of  the  2-in. 
boiler  tubes  in  the  upjier  bank  of  the  la.st  two  boilers  had 
been  overheated.  One  tube  was  bagged  and  leaked  on 
one  of  the  boilers,  and  several  others  showed  signs  of  dis¬ 
tress.  Investigation  disclosed  an  exceptional  concentra¬ 
tion  of  flame  close  to  the  uptake  headers  extending  to  the 
top  of  the  first  pass,  largely  due  to  the  heavy  accumula¬ 
tion  of  slag  in  the  bottom  of  the  l)oiler.  This  produced 
an  unusual  localization  of  heat  on  the  bottom  tulje  of  the 


I.ast  stages  of  1 ,200-lb.  turbine  rotor 
fter  over  10,000  hours  service 


been  generated  to  rai.se  the  jwessure  in  the  boiler  to  the 
])opping  point.  The  interval  of  time  required  was  suffi¬ 
cient  for  the  superheaters  to  become  overheated.  It  also 
developed  that  calculations  for  high-pressure  boilers 
.should  be  made  M’ith  allowance  for  the  higher  volume 
of  low-pressure  steam  so  as  to  permit  operation  at  low 
pressure. 

.M)out  the  time  that  superheater  tubes  were  bursting, 
a  rear  M^ater  wall  tube  ruptured  just  above  the  ashpit 
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approximately  360-lb.  pressure  in  the  turbine  exhaust. 
The  load  on  the  high-pressure  turbine,  therefore,  is  gov¬ 
erned  by  the  pressure  in  the  low-pressure  main.  The 
low-pressure  main  is  held  constant  also  by  Bailey  control 
for  the  low-pressure  boilers.  In  this  original  design  it 
was  intended  that  the  Bailey  control  on  the  low-pressure 
boilers  should  come  into  play  after  the  high-pressure 
turbines  were  wide  open.  However,  as  the  high-pressure 
part  of  our  plant  is  not  yet  100  per  cent  developed,  we 
are  setting  the  speed  governor  on  this  unit  for  the  load 
which  the  high-pressure  boilers  can  carry  and  allow  the 
low-pressure  boilers  to  take  the  swings  and  maintain 
pressure.  The  pressure  governor  on  the  present  high- 
pressure  unit  is  set  at  a  pressure  above  that  of  the  low- 
pressure  main  and  will  function,  in  case  of  a  sudden 
decrease  in  load  on  the  normal  pressure  part  of  the  sta¬ 
tion,  to  shut  off  steam  going  through  the  high-pressure 
unit  and  prevent  the  reheater  safety  valves  from  blow¬ 
ing.  The  Bailey  control  on  the  fans  of  the  high-pressure 
boilers  maintains  constant  pressure  on  the  high-pressure 
steam  main,  and  under  the  above  conditions  would  tend 
to  keep  the  high-jiressure  boilers  from  blowing.  The 
by-pass  valve  for  this  turbine  is  opened  automatically 
either  by  the  pressure  governor  when  the  350-lb.  main 
pressure  falls  or  when  the  turbine  trips  out. 

The  pumps  installed  with  the  new  1.400-lb.  boilers  con¬ 
sist  of  two  units  in  duplicate,  connected  in  series,  as  in 
Fig.  9.  The  first  is  a  500-lb.  unit  taking  hot  water  from 
the  deaerator  under  low  heafl.  The  water  is  first  passed 
through  a  one-stage  booster  pump  mounted  on  the  shaft 
of  the  large  pump.  The  large  pump  is  a  volute  pump  of 
five  stages.  The  only  trouble  we  have  experienced  with 
this  unit  has  been  hydraulic  thrust  wear.  This  500-lb. 
unit  discharges  water  through  heaters  to  a  secondary 
pumping  unit  consisting  of  a  volute  pump  similar  to  the 
five-stage  pump  and  a  six-stage  turbine  pump.  These 
two  pumps,  comprising  the  secondary  unit,  arc  mounted 
on  opposite  ends  of  a  slip-ring  motor  .shaft. 

We  have  had  considerable  trouble  with  these  secondary 
pumps.  The  thrust  plates  have  worn  very  rapidly  and 
we  have  been  able  thus  far  to  run  one  pump  long  enough 
to  allow  us  to  repair  the  other  and  hold  it  in  re.serve  for 
approximately  two  weeks  before  it  is  necessary  to  rej)eat 
the  operation.  In  this  manner  we  have  been  able  to  keep 
the  plant  in  operation  during  our  winter  load.  One  of 
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upper  deck,  d'he  condition  was  corrected  by  diverting 
water  from  the  lower  to  the  upper  bank. 

When  the  new  10.000-kw,  high-pressure  turbine  was 
put  in  service  it  leaked  badly  at  tbe  horizontal  joint  in 
the  casing.  It  was  sent  to  the  factory  and  a  large  amount 
of  metal  cut  off  the  flanges  to  render  them  more  flexible 
and  to  permit  the  use  of  shorter  bolts.  When  it  was 
opened  up,  after  a  very  few  hours’  .service,  to  have  the 
flanges  fixed  it  was  found  that  one  bucket  was  gone  from 
the  last  stage.  The  last  four  stages  were  rebucketed  with 
heavier  buckets. 

After  the.se  changes  this  turbine  was  again  put  in 
operation  and  bas  since  operated  satisfactorily.  In  1928 
this  machine  ran  3,300  hours  out  of  a  possible  8,784, 
generating  a  total  of  15,684,000  kw.-hr.  Its  exhaust 
steam  generated  ajiproximately  60,000,000  kw.-hr.  in  the 
350-11).  machines.  These  low  figures  are  primarily  due 
to  development  and  repair  work  on  the  new  boilers  and 
stokers.  The  turbine  itself  was  approximately  100  per 
cent  available. 

'I  bis  high-pressure  unit  is  equipped,  as  will  be  our 
third  1,200-11).  unit,  with  a  ])ressure  governor  which  ad¬ 
mits  steam  to  the  unit  in  sufficient  quantity  to  maintain 


Figs.  0,  7  and  8 — Superheater  tube  failures  and  steel  block  water  wall  failure 
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these  pumps  recently  broke  its  shaft  and  caused  con¬ 
siderable  damage. 

Shaft  packing  has  also  been  a  troublesome  problem. 
Metallic  packings  have  given  only  fair  service.  We  have 
a  high-pressure  extraction  heater  which  takes  steam  from 
the  exhaust  of  the  high-pressure  turbine.  This  heater 
delivers  water  at  approximately  420  deg.  F.  in  normal  op¬ 
eration  to  the  suction  of  the  secondary  j^umping  unit. 
'I'his  hot  water  accentuated  our  packing  troubles,  so  we 
temporarily  discontinued  the  use  of  the  heater.  These 
pumps  have  been  recently  rebuilt  by  the  manufacturer 
with  larger  shafts,  Kingsbury  thrust  bearings  and  laby¬ 
rinth  shaft  packings.  At  present,  the  high-pressure 
heater  is  in  service  and  the  pumps  are  operating  very 
satisfactorily. 

In  addition  to  these  pumps  we  have  a  six-stage.  3,600- 
r.p.m.  turbine-driven  pump  designed  to  deliver  900.000 
11).  per  hour  from  atmospheric  pressure  to  1,600  lb.  per 
scjuare  inch.  This  pump  was  originally  intended  to  take 
water  either  from  the  yard  storage  reservoir  at  about 
4  lb.  pressure  at  60  deg.  F.  or  from  the  deaerator  under 
approximately  25  lb.  at  250  deg.  F.  or  by  means  of  by¬ 
passing  the  deaerator  from  the  surge  tank  at  50  lb.  pres- 


Fig.  10 — Cast-iron  u'affle  block  water 
wall  failure 

valves  and  consequently  have  been  compelled  to  regulate 
our  boiler  feed  by  hand.  As  .soon  as  our  lx)iler  pumps 
are  operating  satisfactorily  we  shall  return  the  1,400-lb. 
.safety  valves  to  their  original  settings,  use  the  feed  water 
regulators  and  thus  eliminate  the  danger  from  hand 
control. 

Furthermore,  it  is  difficult  to  obtain  .satisfactory  boiler 
feed  pressure  regulation  with  electrically  driven  feed 
pumps  employing  sli])-ring  motors.  This  is  due  to  the 
fact  that  the  head  capacity  curve  of  a  slip-ring  motor- 
driven  pumping  unit  is  very  steep  on  account  of  the  well- 
known  .speed-torque  relation  of  the  motor.  This  in¬ 
ability  to  slow  down  sli])-ring  motors  is  a  factor  also  to 
a  slight  extent  with  normal  ])ressure  equipment.  In 
high-pressnre  pumps,  however,  it  is  a  feature  particularly 
noticeable. 

The  |)rime  reason  for  advancing  to  higher  pres.sures 
i.s  on  account  of  the  gain  in  economy.  P'ig.  1 1  shows  the 
relation  between  coal  consumed  i>er  kilowatt-hour  gen¬ 
erated  and  percentage  of  maximum  possible  high- 
pressure  generation.  It  will  be  noted  that  the  fuel  con¬ 
sumption  of  the  350-11).  part  of  the  station  under  the 
prevailing  conditions  rejire.sented  by  the  chart  is  about 
1.02  11).  of  coal  per  kilowatt-hour  and  that  there  is  a  gain 
of  12  per  cent  with  the  n.se  of  high-pressure  equipment 
to  the  full  extent  or  when  the  normal  pressure  units  are 
supplied  entirely  by  high-])ressure  unit  exhaust.  The 
coal  burned  is  Xew  River  semi-bituminons  and  has 
14.050  H.t.u.  per  pound  as  fired.  ( )nr  e(|uipment  at 
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sure  and  150  deg.  F.  Xo  booster  is  used  with  this  pump, 
and  although  its  operation  is  satisfactory  when  connected 
to  either  the  yard  storage  reservoir  or  surge  tank  it  fails 
to  operate  when  taking  water  from  the  deaerator.  To 
correct  this  several  fir.st-stage  imi)ellers  were  tried  by 
the  manufacturer  without  success.  great  deal  of 
trouble  was  encountered  due  to  vibration  and  the  bush¬ 
ings  in  the  pump  seized  on  several  occasions.  This  puni]) 
is  largely  for  emergency  use.  and  as  such  in  taking  water 
from  the  yard  reservoir  its  o])eration  would  be  considered 
satisfactory.  However,  since  its  cost  is  high,  we  should 
like  to  have  it  available  as  a  spare  for  short  periods,  while 
the  other  pumps  are  being  overhauled.  Under  these  con¬ 
ditions  cold  imdeaerated  water  from  the  yard  reservoir 
or  the  surge  tank  would  not  be  favorable  to  economy  or 
safety.  Therefore,  it  is  highly  desirable  that  the  pump 
should  work  satisfactorily  under  the  normal  operating 
conditions  of  the  other  ])nmp.s.  The  manufacturer  feels 
that  a  first-stage  impeller  can  be  designed  to  function 
properly  under  these  .severe  conditions  and  is  now  carry¬ 
ing  on  development  work  for  this  purpose.  W  hile  this 
is  in  progress  we  stand  by  with  the  pump  connected  to 
the  reservoir  ready  for  emergency  service  only. 

During  all  of  our  ])ump  trouble  it  was  decided  to  reset 
the  safety  valves  on  the  two  1,400-11).  boilers  to  blow  at 
the  same  pressure  as  the  original  high-pressure  boiler,  so 
that  in  case  we  lost  all  of  our  new  high-pressnre  pumps 
we  could  feed  across  with  the  original  high-pressure 
pumps  and  thus  give  us  additional  insurance  against  burn¬ 
ing  our  boilers.  As  a  result  of  this  arrangement  we  have 
a  very  high  differential  pressure  across  our  boiler  feed 


Per  Cent  Maximum  High  Pressure  Development 

11 — Increase  in  coal  economy  per  kilowatt 
hour  with  high-pressure  development 
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J'-dgar  station  is  partial  development  so  that  the  fuel 
consumption  of  the  station  should  fall  only  part  way 
down  the  curve. 

After  making  allowances  for  the  lack  of  availability  of 
lM)ilers  due  to  boiler,  stoker  and  jHimp  developments  and 
to  other  unavoidable  operating  factors,  fuel  consum])tion 
figures  fall  surprisingly  close  to  the  line  and  confirm  the 
ex])ectation  which  has  been  entertained  with  regard  to  the 
high-pressure  gain. 

Conclusions 

A  close  perusal  of  troubles  always  gives  an  unfavor¬ 
able  impression  of  any  installation.  In  general,  however, 
all  new  departures  are  certain  to  have  small  difficulties 
which  require  correction,  and  in  this  resjiect  high- 
pressure  steam  has  not  developed  any  difficulty  not 
readily  taken  care  of.  It  is,  therefore,  our  conclusion 
that  high-pressure  steam  for  electric  jiower  generation  is 
entirely  practical  and  is  meeting  and  will  continue  to 
meet  the  efficiencies  expected  by  the  designers. 


Better  Fabricating  Results 
by  Arc  Welding 

Klimination  of  noise  and  intricacies  of  design  accom¬ 
pany  simplification  of  machines.  Weight  of 
material  reduced  without  losing  strength. 
Experimental  work  made  easier. 

Arc  welding  has  been  used  for  about  five  years 
k.  by  the  Lewis-.Shepard  Company.  Watertown.  Mass., 
in  the  manufacture  of  material  handling  and  storage  sys¬ 
tems.  X.  Warshaw.  chief  engineer,  in  reviewing  the 
experience  of  this  organization  before  the  New  England 
industrial  heating  conference,  said  that  in  using  this 
ty]>e  of  welding  in  the  fabrication  of  portable  elevators 
or  stackers  it  was  found  that  better  joints  were  produced 
than  by  riveting  or  bolting.  “By  better  joints,”  said 
Mr.  W'arshaw.  “I  mean  stronger  joints,  which  would 
last  longer  without  service  work  or  maintenance.  These 
machines  are  subjected  to  heavy  loads  which  ])roduce 
high  stresses  in  the  major  members.  Due  to  their  being 
self-contained  units  and  generally  tall  and  slender  they 
also  attain  a  natural  period  of  vibration  which  is  effec¬ 
tive  in  loosening  up  bolts  and  rivets.” 

Savings  in  Material 

“The  use  of  arc  welding  enables  us  to  decrease  the 
weight  without  decreasing  strength  through  the  selec¬ 
tion  of  ])roper-sized  members  regardless  of  such  consid¬ 
erations  as  wrench  room.  ])unch  and  die  clearance,  rivet 
liearing,  bolt  ])rojections.  etc.  W’e  can  definitely  calculate 
the  load  and  stresses  and  then  incorporate  the  exact 
section  of  material  to  maintain  projier  factors  of  safety. 
Having  faith  in  the  arc-welded  joint’s  strength,  we 
know  that  the  cross-section  of  each  memlier  and  not 
the  joint  determines  the  weakest  jiart.  By  arc  welding 
we  are  able  to  manufacture  many  machines  which  were 
jwactically  inqxissible  of  jiroduction  hitherto  due  to  the 
intricacy  and  lack  of  accessibility  of  the  riveted  or  bolted 
joint.  This  is  true  of  both  very  light  and  very  heavy 
machines.  We  have  found  it  possible  to  eliminate  many 
expensive  castings  through  building  uj)  the  same  design 
of  structural  steel  through  arc  welding.  In  taking  up 
this  welding  work  we  also  believed  that  the  cost  of 
manufacture  would  lie  no  greater  and  that  the  increased 


labor  cost  for  arc-welding  oj)erations  would  be  largely 
offset  by  the  simplification  of  the  machine,  the  decrease 
in  the  number  of  operations  and  greater  speed  or  turn¬ 
over  in  production. 

“One  very  important  result  was  the  elimination  of 
a  great  amount  of  detailed  drawing  by  our  engineering 
department.  Arc-welding  blueprints  generally  show 
the  different  parts  welded  into  a  single  unit  and  elimi¬ 
nate  the  details  showing  the  location  of  many  bolt  and 
rivet  holes.  It  is  of  course  true  that  we  had  to  employ 
more  engineering  talent  in  this  ty|x?  of  de.sign.  Another 
very  important  result  was  the  elimination  of  a  great 
amount  of  riveting  noise  in  the  shop,  which  surely  in¬ 
creases  the  efficiency  of  the  production  department.  The 
lessening  of  the  numlier  of  operations  was  very  favor¬ 
able,  as  very  few  parts  contained  holes,  and  the  prin¬ 
cipal  operations  are  cutting  to  length,  assembly  by 
clamps  or  light  tack  welds,  and  then  the  complete  weld¬ 
ing  of  the  structure. 

Prejudice  Fades  from  the  Picture 

“Our  satisfaction  was  so  great  that  we  extended  our 
applications  to  other  products,  such  as  lift  platforms, 
racks,  trucks  and  sjiecial  equipment.  We  were  also  in 
a  position  to  obtain  novel  results  in  the  fabrication  of 
all  steel  and  combination  wood  parts  as  our  knowledge 
of  the  art  increased.  We  had  to  overcome  a  tremen¬ 
dous  amount  of  prejudice  in  the  progress  of  this  develoj)- 
ment  work,  which  gradually  disappeared.  .  .  .  One  of 
the  greatest  objections  was  the  feeling  that  the  arc-welded 
structure  would  he  inferior  because  it  would  be  difficult 
to  take  apart.  The  answer  was  that  few  machines  ever 
did  require  disassembly,  and  that  whenever  this  was 
necessary  acetylene  burning  of  the  joints  allowed  faster 
dismantling  than  wdth  rivets.  Further,  in  case  of  acci¬ 
dent  repairs  could  always  be  made  in  the  old  manner  or 
by  welding.  Fundamentally  the  structure  was  better,  and 
when  wood  was  used  in  combination  the  elimination  of 
bolt  holes  in  the  wood  increased  the  strength,  allowing 
free  expansion  and  contraction,  and  the  steel  binding 
jire vented  damage  to  the  wood. 

Welding  Saved  the  Day 

“In  the  case  of  racks  great  reductions  of  weight 
were  attained  as  well  as  simplification  of  erection.  On 
barrel  .storage  racks  a  40  per  cent  saving  in  weight  was 
accomplished  without  loss  of  strength.  In  one  case 
where  we  develojied  a  machine  for  installing  a  refrig¬ 
erating  unit  in  a  cabinet  the  .specifications  required  the 
maximum  weight  of  the  machine  to  be  100  lb.  and  the 
lifting  cajiacity  400  lb.  This  machine  is  made  entirely 
of  standard  structural  steel  parts  with  one  pressed-steel 
bracket  for  the  lifting  mechanism.  This  machine  would 
jiositively  be  impossible  to  build  to  suit  the  conditions 
without  arc  welding.  ...  In  one  case  an  all  arc- 
welded  .steel  truck  of  30,000  lb.  capacity  was  built  for 
transjiorting  heavy  dies  in  an  automobile  plant.  Not 
a  bolt  was  used  in  its  construction.  .  .  .  We  also 

find  that  exjierimental  work  of  all  kinds  is  expedited 
by  arc  welding. 

“I  would  like  to  caution  any  one  who  intends  to  pro¬ 
duce  articles  by  arc  welding  to  be  sure  of  two  things : 
(1)  That  the  operator  he  capable,  skillful  and  experi¬ 
enced,  as  ])oor  welding  is  bound  to  fail,  and  (2)  that 
projier  analysis  of  the  joint  be  made  beforehand  by  men 
exj^rienced  in  arc-welding  design  and  construction,  for 
even  if  the  weld  is  a  good  one  and  the  design  is  poor 
failure  will  ultimately  result.” 
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Selling 

Ornamental  Street  Lighting 

Inclusion  of  investment  cost  makes  rates  seem  high. 
Municipality  may  own  installation  which  is 
served  by  the  utility  company.  Main¬ 
tenance  is  a  contractual  arrangement 

Bv  R.  J.  iMALCOMSON 

Public  Scrz'ice  Coml'atiy  of  Northern  Illinois,  C  hicayo 

The  rajiicl  growth  of  high  intensity  and  ornamental 
street  lighting  in  American  cities  has  been  a  most 
striking  manifestation  of  the  accei)tance  of  new  ideas 
based  on  civic  consciousness  and  civic  pride.  Citizens 
are  quickly  realizing  that  a  city  or  village,  good  looking 
by  night  as  well  as  by  day,  is  a  distinct  business  and 
social  asset.  However,  it  not  infrequently  hajipens  that 
the  cost  of  an  ornamental  system  expressed  in  a  single 
rate  which  includes  investment  charges  as  well  as  energy 
and  maintenance  is  such  as  to  make  a  community  hesi¬ 
tate  about  undertaking  monthly  payments  necessarily 
comparatively  high.  Most  municipalities  are  firmly  com¬ 
mitted  to  the  theory  of  amortization  of  bond  issues,  and 
the  continuing  investment  represented  in  the  rate  for  a 
utility-owned  ornamental  street  lighting  system  is  not 
altogether  sympathetically  regarded. 

In  order  to  get  around  this  situation  it  is  the  practice 
of  the  Public  Service  Company  of  Northern  Illinois, 
whenever  possible,  to  eliminate  the  investment  charge 
from  the  rate.  This  is  done  by  permitting,  or  rather 
persuading,  the  municipality  to  own  the  ornamental  sys¬ 
tem.  It  will  be  paid  for  by  abutting  projierty  owners  or 
by  bond  issue  and  it  may  be  as  elaborate  or  as  simple  as 
is  desired.  The  municipality  then  knows  exactly  what 
it  is  getting  and  paying  for  and  may  discharge  the  in¬ 
curred  indebtedness  in  any  manner  it  wishes.  The  invest¬ 
ment  thus  disap¬ 
pears  forever 
from  considera¬ 
tion  in  the  rate 
and  is  not,  as  is 
sometimes  the 
case,  a  continual 
subject  for 
bickering  a  n  d 
argument.  The 
smaller  rate  thus 
made  possible, 
covering  only  the 
costs  of  current 
a  n  d  .service,  is 
much  less  liable 
to  m  i  s  u  n  d  e  r  - 
standing  or  mis- 
rej)resentation  by 
those  who  scru¬ 
tinize  municipal 
expenditures  and 
who  are  accus¬ 
tomed  to  consider 
central-s  t  a  t  i  o  n 
rates  with  respect 
to  energy  con- 
sunn)tion  only. 

To  care  for  that 
class  of  business 


in  which  the  street 
lighting  installation 
is  owned  by  the 
municipality  the 
company  has  a  sjKi- 
cial  form  of  contract. 

By  the  terms  of  this 
contract  the  munic¬ 
ipality  agrees  to 
install  the  street 
lighting  systetn  at  its 
own  expense  and  in 
accordance  with  spec¬ 
ifications  approved 
by  the  company.  The 
municipality  m  a  y 
agree  to  maintain  the 
system  in  goofl  op¬ 
erating  condition  and 
to  make  all  neces¬ 
sary  repairs  and  re¬ 
placements  at  its 
own  expense,  or  it 
may  enter  into  a 
maintenance  contract 
with  the  utility  by 
which  it  pays  a  flat 
amount  per  lamp  per 
year.  In  either  ca.se  Type  of  billboard  poster  used  to 
it  is  the  duty  of  the  eucouratje  boulevard  ligUtuuj 
company  without  ex- 

pen.se  to  the  municipality  to  patrol  the  system,  wind 
time  clocks,  clean  glassware,  furnish  renewals,  replace 
burned-out  or  otherwi.se  defective  lamps,  and  jierfonn 
other  incidental  maintenance  work.  This  contract  may 
coexist  with  the  standard  contract  of  the  company  by 
which  it  owns  and  operates  the  onlinary  utilitarian  street 
lighting  system  if  there  is  one  in  the  community. 

In  1  9  2  ,  when  the 
lighting  sales  department 
of  the  company  was  or¬ 
ganized,  surprisingly  few 
cities,  towns  or  villages 
in  its  territory  could 
!)oast  of  street  lighting 
systems  with  under  - 
ground  distribution  and 
a  decorative  iM)st  and 
lighting  unit.  In  1928 
the  company  had  60  con¬ 
tracts  for  such  systems. 
The  largest  of  these  sy.s- 
tems  includes  over  4,000 
lamps,  the  smallest  of 
which  is  250  cp.  .Xnother 
system,  that  of  Berwyn, 
comprises  3.0(X)  lamps, 
of  which  87  are  1.0(X)cp. 
Another  has  approxi¬ 
mately  2,0(X)  lamps  iu- 
stallefl.  There  is  another 
4,000  -  unit  installation 
pending,  several  of  the 
lamps  in  which  are  1,000 
cp.  .Vnother  installation 
on  which  the  department 
co-oi)erated  passes 
through  a  number  of 


Th  ere  are  600  1 jOOO-cp.  lamps  on  McCormick 
Boulevard ,  running  north  out  of  Chicago 
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niunici])alities  north  of  Chicago  and  includes  600  1,000- 
cp.  Iani])s.  This  is  a  remarkable  record  of  public  accep¬ 
tance  of  high-intensity  decorative  street  lighting. 

Parallel  with  this  remarkable  development  is  the 
development  of  public  confidence  in  the  company.  When 
street  lighting  systems  are  under  advisement  or  consid¬ 
eration  by  a  municipal  hoard  it  is  the  usual  thing  for 
these  municipal  officials  to  call  upon  the  company  for 
suggestions  or  recommendations.  The  value  of  this  con¬ 
tact  cannot  he  counted  in  money,  hut  the  good  public 
relations  and  the  confidence  of  the  municijial  officials  are 
of  inestimable  value.  The  comj)any  makes  no  attempt 
whatever  to  sell  equipment  or  cable  or  to  bid  for  the 
installation  contract.  Illuminating  engineering  service  is 
extended  to  contractors  and  engineers  who  are  intrusted 
with  the  ])lanning  and  installation  of  street  lighting 
systems. 

Contrary  to  experience  in  the  i)ast,  the  company  now 
finds  that  the  value  of  street  lighting  does  not  have  to  be 
sold.  It  is  in  general  public  demand.  The  ])ractice  of 
the  company  today  is  to  give  competent  advice  and 
recommendation  to  municipal  officials  to  insure  their  get¬ 
ting  the  best  available  system  and  with  provisions  for 
adequate  expansion  and  improvement  as  our  standards 
of  living  and  lighting  are  raised. 


Chart  Shows  Rural  Line  Costs 
per  Farmer 

TUP  Public  Plectric  Light  Company,  St.  Albans,  has 
figured  that  it  can  appropriate  $75  per  customer 
toward  each  mile  of  single-i)hase,  2,300-volt  rural  line. 
This  figure  is  based  on  a  line  costing  $900  per  mile, 
assuming  twelve  customers  per  mile,  with  amortization 
of  the  investment  in  five  years  plus  interest  and  taxes. 
1'o  ascertain  how  much  each  customer  must  contribute 
where  there  are  less  than  twelve  ])er  mile  the  comjtany 


(lontribiition  per  customer  required  to  justify 
rural  extensions  on  Public  Electric 
Eight  Company 

Kor  exainplt*,  ten  farmers  desiring  service  on  a  4-mile  line  would 
have  to  i)ay  $28.')  each  in  order  to  se<'iire  service  at  the  comttany’s 
regular  rates. 

determines  the  dilTerence  between  the  estimated  cost  of 
construction  and  the  aflforded  outlay  or  estimated  rev¬ 
enue.  divided  by  the  number  of  customers.  The  accom- 
]  tallying  chart,  presented  at  a  recent  meeting  of  the 
X’ermont  Electrical  .Association  by  Maynard  Foster, 
shows  the  contribution  required  per  customer  for  exten¬ 
sions  of  various  lengths  and  varying  numbers  of 
customers.  The  average  farm  customer  on  this  system, 
of  which  there  are  216,  consumes  233  kw.-hr.  per  year 
and  has  a  monthly  bill  of  $1.97.  Western  red  cedar 
))oles  30  ft.  long  with  treated  butts  are  used. 


Letters  from  Our  Readers 

cM _ _ _ 

More  Observations  on  Dancing  Cables 

To  the  Editor  of  the  Electrical  World: 

I  have  read  with  intere.st  the  article  entitled  “Dancing 
Cables  .Affect  Service”  in  the  January  26  issue  of  the 
Electrical  World.  I  observed  this  characteristic  while 
working  in  the  Northwest  about  1913.  It  was  par¬ 
ticularly  noticeable  on  a  wood  pole  line  of  short  spans 
carrying  300.000  to  500.000-circ.mil  cables. 

It  was  my  conclusion  that  the  dancing  was  caused  by 
unequal  wind  pressures  along  the  line,  wdiich  started 
the  poles  swaying  transverse  to  the  line  in  step  with  the 
swinging  of  the  cables. 

Later,  as  the  wind  pressure  changed,  the  cables  in 
adjacent  spans  would  swing  in  opposite  directions  and 
all  sorts  of  oscillations  take  place.  Ultimately,  however, 
the  poles  would  begin  a  rotary  type  of  motion,  resulting 
in  tension  of  the  cables  on  one  side  of  the  pole  and 
relaxing  tension  on  those  on  the  other  side  of  the  pole. 

This  efifect,  combined  with  the  wind  pressure,  gave 
rise  to  an  elliptical  motion  of  the  cable  and  elliptical  or 
rotary  motion  of  the  pole  top.  The  heavier  the  cables 
and  the  lighter  the  jiole  structure  the  more  noticeable 
was  the  dancing  effect.  Tho.se  lines  which  were  more 
rigidly  supported  than  the  others  had  less  dancing,  al¬ 
though  the  cross  sway  of  the  cables  might  be  e(|ual  in 
each  case. 

It  was  my  opinion  that  stiffening  of  the  supporting 
structures  at  intervals  would  materially  reduce  the  re¬ 
sulting  vertical  oscillation  of  the  cables,  particularly  if 
the  stiffening  is  in  the  direction  of  the  line.  It  does  not 
seem  to  me  that  every  structure  should  he  rigid  as  wind 
])ressures  are  more  or  less  constant  over  con.siderable 
latitudes.  A.  G.  Darling, 

Industrial  Engineering  Department. 

General  Eleetrie  ('ompany, 

Schenectady. 


State  Regulation  Best* 

By  Frank  D.  Comerford 
President  New  England  Power  Association 

“T  FAVOR  adequate  regulation  by  the  public 
A  utilities  commissions  of  the  activities  of  gas 
and  electric  companies.  If  the  state  commissions 
need  more  power  to  regulate  adequately,  the 
Legislature  should  give  them  such  power.  Be¬ 
cause  so  many  electric  companies  are  engaged  in 
interstate  business  the  jurisdiction  of  the  local 
commissions  as  at  present  constituted  may  not 
he  sufficient  to  regulate  adequately.  If  this  is  so 
Congress  should  adojit  the  suggestion  made  some 
time  ago,  viz.,  delegate  to  the  local  commissions 
the  federal  powers  of  regulation  .so  that  matters 
arising  could  be  handled  by  a  joint  commission 
composed  of  the  commissions  on  each  side  of  the 
state  lines  concerned.  This  would  be  preferable 
to  having  a  body  in  Washington  similar  to  the 
Interstate  Commerce  Commission  regulating  in- 
ter.state  power  questions  throughout  the  United 
States.” 

*Exccrpt  from  address. 
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transmission,  Substations  and 
Distribution 

The  Influence  of  Glaze  on  Insulator 
Strength. — D.  H.  Rowland. — When  the 
wet  process  porcelain  insulator  was 
originally  developed  it  was  only  natural 
that  its  manufacture  should  follow  the 
methods  established  by  experienced 
potters.  These  workers,  skilled  as  they 
were  in  the  creation  of  useful  pottery, 
were  here  faced  with  entirely  new 
problems.  Nothing  was  known  of  the 
inherent  characteristics  of  electrical 
porcelain  and  even  when  such  problems 
were  tackled  by  mechanical  engineers 
difficulties  of  a  far-reaching  nature  were 
encountered.  Some  of  the  earlier  work 
was  very  misleading  in  its  character 
owing  to  unaccounted-for  variables. 
Ordinary  physical  characteristics  of 
porcelain,  such  as  tensile  strength,  com¬ 
pressive  strength,  modulus  of  elasticity 
and  coefficient  of  expansion,  .seemed  al¬ 
most  impossible  to  arrive  at.  For  a 
long  time  the  tensile  strength  of  good 
porcelain  was  supposed  to  be  as  low 
as  1,500  11).  per  square  inch.  Tensile 
strength  has  since  been  determined  as 
between  5,000  and  6,000  Ih.  per  square 
inch  on  a  cross-sectional  area  of  1 
sq.in.  It  is  the  object  of  this  article 
to  present  certain  test  data  and  to  point 
out  certain  features  in  the  mechanical 
design  of  porcelain  resulting  from  this 
work. — General  Electric  Revicri'.  March, 
1929. 

Cooling  of  Transformers. — A.  H. 
Ai.tmann. — In  an  endeavor  to  increase 
the  output  of  self-cooled  transformers. 
European  designers  have  now  adopted 
radiator  tanks,  which  have  been  used  in 
America  for  nearly  ten  years.  It  is 
pointed  out  that  plain  corrugated  tanks 
suffice  for  up  to  8.000-kva.  units,  tubu¬ 
lar  tanks  for  a  limit  of  12,000  kva., 
while  radiator  tanks  are  economical  up 
to  20,000  kva.  If  water  is  unavailable,  the 
radiator  tank  offers  the  only  alternative, 
regardless  of  output.  To  increase  the 
effectiveness  of  such  radiators,  a  forced 
air  circulation  around  them  or  air  jets 
against  them  have  been  used  with  good 
results.  In  such  a  case  a  double  rating 
of  the  transformer  is  possible,  as 
straight  self-cooled  unit  and  with  the 
adfled  air  circulation.  External  and  in¬ 
ternal  water  cooling  is  described,  which 
gives  a  smaller  machine,  provided  the 
available  water  is  clean  an<l  not  expen¬ 
sive.  Comparative  costs  are  given  for 
a  10.000-kva..  10-kv.  transformer, 

e(|uipped  with  any  one  of  the  four  cus¬ 
tomary  cooling  methods.  Hlektro- 
technik  und  Maschinenbau.  Februarv 
10,  1929. 

Calcxdation  of  Air-Core  Reactors. — 
J.  Hak. — Many  investigators  of  this 
subject  have  developed  in  past  years 
mathematical  formulas  for  the  inductiv¬ 
ity  of  a  great  many  shapes  of  coils,  such 
as  are  used  for  reactors  with  an  air 
core.  These  exceedingly  precise  for¬ 


mulas  are,  however,  only  then  applicable 
if  the  particular  shape  of  coil  which 
the  designer  finds  necessary  for  his  case 
coincides  with  any  one  of  the  available 
types.  If  this  is  not  the  ca.se,  inter¬ 
polation  or  extrapolation  has  to  be  re¬ 
sorted  to,  with  resulting  questionable 
accuracy.  If  time  permits,  a  new  for¬ 
mula  may  be  developed  by  integrating 
the  double  integral,  which  expresses  the 
mutual  inductance  of  two  coaxial  cir¬ 
cuits  over  the  entire  winding  space.  To 
avoid  this  cumber. some  method,  the 
author  presents  new  curve  sheets  for 
circular  coils  of  rectangular  winding 
space.  Similar  curves  are  given  for  the 
most  economic  ratio  of  copper  weight  to 
inductance,  for  mutual  inductance  of 
coils  and  for  mechanical  forces  be¬ 
tween  coaxial  coils.  On  eight  examples 
the  proper  interpretation  of  the  curve 
sheets  is  explained.  —  Elcktrotechnische 
Zeitschrift,  February  7,  1929. 

Metals  for  Line  Conductors. — Wil¬ 
liam  T.  Taylor. — For  a  220-kv.  trans¬ 
mission  line  it  is  customary  to  consider 
a  conductor  of  1.0  in,  over  all  diameter. 
In  England  they  have  already  settled  on 
a  diameter  of  a  little  over  0.75  in.  over 
all  for  the  132-kv.  national  “grid.”  Of 
the  different  commercial  metals  to  use 
for  these  types  of  overhead  electric 
power  lines  we  may  select  several  that 
can  at  the  present  time  be  clas.sed  as 
the  best  conductor  materials.  These  are 
copper,  cadmium  copper,  copper  or 
cadmium  copper  for  the  conducting  part 
of  the  strand  and  aluminum-bronze  for 
reinforcing  where  additional  strength  is 
required,  aluminum  for  the  conducting 
part  of  the  strand  and  the  galvanized 
steel  for  reinforcing  where  additional 
strength  is  reijuired,  copper-weld  cop¬ 
per  and  aluminum  bronze.  A  number  of 
tables  show  the  relative  electrical  prop¬ 
erties  of  cables  of  the  various  materials 
mentioned.  —  Electrician  (England), 
March  8.  1929. 


Generation,  Control ,  Su'itchincf 
and  Protection 

Recent  Developments  in  Turbo-Gen¬ 
erators. — J.  A.  Kuyser. — The  recent 
developments  in  turbo-generators  deal¬ 
ing  with  ventilation,  including  radial, 
axial,  radial-axial  and  multiple-inlet 
systems,  also  internal  and  e.xternal  fans. 
The  elimination  of  eddy  currents  is  next 
considered,  the  various  methods  past 
and  present  being  reviewed.  These  in¬ 
clude :  Twi.sted  and  transposed  wind¬ 
ings;  twisted  and  transposed  slot  con¬ 
ductors;  twisting  and  transposition  of 
end  connections ;  combination  of  trans¬ 
posed  slot  conductors  and  end  connec¬ 
tions.  The  magnetic  field  of  stator  end 
connections  is  dealth  with,  as  is  the 
local  heating  produced  in  the  core, 
stator  end  plate  and  stator  end  connec¬ 
tions.  Vibration  of  conductors,  swelling 
of  insulation,  smooth  core  design,  ex- 


_ 

pansion  and  contraction  of  armature 
conductors,  crinkling  of  insulation, 
bakelized  conductors  and  clamping  of 
stator  winding  are  given  their  place, 
along  with  many  other  points  of  interest. 
— Report  of  the  Institution  of  Electrical 
Engineers,  March,  1929. 

Direct  Generation  of  Alternating  Cur¬ 
rent  at  High  Voltages. — Charles  A. 
Parsons  and  J.  Rosen. — The  use  of 
high-voltage  alternators  and  the  partial 
abolition  of  transformers.  In  support 
of  these  proposals,  the  gradual  growth 
of  conditions  favorable  to  the  intro¬ 
duction  of  the  high-voltage  alternator 
and  the  obstacles  in  the  way  of  further 
development  at  lower  voltages  are  dis- 
cus.sed.  .As  a  matter  of  interest  to  those 
engineers  and  designers  engaged  in  al¬ 
ternator  construction  and  development 
an  outline  is  given  of  some  of  the  ex¬ 
perimental  research  carried  on  by  the 
authors  in  the  working  out  of  the  prac¬ 
tical  details  of  new  design  and  of  the 
tests  made  at  work  on  the  completeil  al¬ 
ternator. — Report  of  the  Institution  of 
Electrical  Engineers,  March,  1929. 


II ydro-FJectric  Development 
and  Steam  Equipment 

Exhaust  from  Tzvo  1.300-Lb.  Tur¬ 
bines  Will  Operate  Lakeside’s  Nezv 
60.000-Kw.  Unit. — The  new  60,000-kw. 
turbo-generator  recently  installed  in  the 
Lakeside  plant  of  the  Milwaukee  Elec¬ 
tric  Railway  &  Light  Company  takes  its 
place  among  the  largest  single-cylinder 
complete-expansion  turbines  thus  far 
constructed.  It  is  the  first  of  the  size 
and  type  made  by  the  Westinghouse 
F21ectric  &  Manufacturing  Company. 
Its  construction  and  principal  features 
are  the  use  of  the  impeller-type  oil 
governor  in  the  place  of  the  mechanical 
flyball  type,  the  use  of  a  new  type  of 
fastening  in  the  last  three  rows  of  re¬ 
action  blading,  the  single-anchor  methcHl 
of  supporting  the  cylinder  and  the  pro¬ 
visions  for  insuring  easy  starting. — 
Rower,  March  19,  1929. 

The  High-Pressure  Steam-Electric 
Plant  of  the  Witkozvitz  Collieries. 
Czechoslovakia.  —  Jaroslav  Havlicek. 
— In  studying  the  various  types  of  steam 
generators  available  for  this  installation 
the  following  (|uestions  arose  and  were 
decided:  Whether  the  heat  transmis¬ 
sion  from  tubes  to  saturated  and  super¬ 
heated  high-pressure  steam  was  suffi¬ 
ciently  great  to  secure,  with  moderate 
heating  surfaces,  a  supply  of  steam 
without  the  necessity  of  having  too  great 
a  difference  in  temperature  between  the 
tube  walls  and  the  steam ;  whether  the 
rate  at  which  the  superheated  steam 
gives  up  its  heat  to  the  water  during  its 
flow  through  the  latter  is  sufficiently 
rapid,  and  whether  it  is  possible  to 
generate  as  much  steam  per  unit  of 
water  surface  as  in  the  older  types  of 
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heavy-duty  boilers;  whether  the  capac¬ 
ities  of  the  feed-water  pump  and  the 
circulating  pump  required  for  circulat¬ 
ing  the  steam  in  the  boiler  system  are 
not  too  great ;  whether  the  design  of  the 
circulating  pump  is  such  as  to  assure 
continuous  operation  over  a  long 
period;  whether  the  pipe  coils  in  the 
boiler  drum  can  l)e  made  of  ordinary, 
inexpensive  material ;  whether  the  au¬ 
togenous  welding  of  the  tubes  is  depend¬ 
able,  and  whether  the  flanges  will 
remain  thoroughly  tight  for  a  long  time. 
— Mechanical  Enyinccriny,  April,  1929. 

A  Hydro-Electric  Project. — F.  E. 
Fl’llerton. — Representing  an  outlay  of 
$7,250, 000,  the  construction  of  another 
hydro-electric  station  on  the  Stave 
River  at  Ruskin,  near  Vancouver,  is  to 
be  started.  Completion  of  the  first  unit, 
which  will  develop  43,000  hp.,  by  means 
of  one  generator  is  expected  by  the  end 
of  1930.  Foundations  will  be  laid  for 
another  generator  of  the  same  size 
which  can  be  put  in  at  any  time  and 
eventually  the  plant  may  develoj)  720,- 
000  hp.  The  dam  will  be  of  concrete 
with  a  maximum  height  of  183  ft.  and  a 
length  of  325  ft.  at  the  crest. — Electri¬ 
cal  Revieiv  ( Enylaud),  March  15,  1929. 

Units,  Measurements  and 
Instrn  ments 

Busliiny  Type  Current  Transformers 
for  Meteriny. — A.  Boyajian  and  \V  F. 
S KEATS. — A  description  of  a  new  de- 
vel(*pment  in  connection  with  bushing 
type  current-transformer  metering  cir¬ 
cuits.  While  thi.s  development  utilizes 
the  two-stage  principle  and  has  the 
same  order  of  accuracy  as  that  of  two- 
stage  current  transformers,  it  is  dif¬ 
ferent  from  the  conventional  two-stage 
current  transformers  in  that  it  does  not 
require  two-stage  wattmeters  and  watt- 
hour  tneters,  but  may  be  used  with  any 
wattmeter  or  watt-hour  meter.  The 
principle  and  connections  of  the  trans¬ 
former  are  explained  and  performance 
curves  of  a  typical  unit  are  given. — 
Paper  presented  before  the  A.I.E.E., 
Cincinnati,  March  20-22,  1929. 

Approximate  Three-Phase  Poieer 
Measurements. — G.  W.  Stl'hbixgs. — 
lM*r  the  measurement  of  the  power  in¬ 
put  to  three-phase  induction  motors  with 
balanced  loads,  either  for  the  purpose 
of  allocating  cost  or  in  the  course  of 
ntutine  industrial  testing,  great  accuracy 
is  not  essential,  and  the  approximate 
tuethods  involving  the  use  of  one  in¬ 
strument  only  have  the  merit  of  cheap¬ 
ness  and  simplicity,  while  giving  re¬ 
sults  sufficiently  near  the  truth  for  the 
purpose  required.  —  Electricity  ( Eny- 
land ),  February  28.  1929. 

Iron  Los.^es  in  Turbo-Generators.  — 
('.  M.  Laffoox  and  J.  F.  Calvert. — 
In  large  turbo-generators  there  is  no 
cotivenient  metlnxl  for  determining  the 
iron  losses  under  load.  It  is  the  pur¬ 
pose  of  this  paper  to  show  analytically 
the  factors  influencing  the  change  in 
iron  loss  with  load.  While  very  definite 
results  are  given  for  a  simplified  ma¬ 
chine,  it  is  not  recommended  at  this 
time  that  any  change  be  made  in  the 


Standards  for  computing  load  loss  be¬ 
cause  there  is  much  to  be  done  before 
the  work  can  be  considered  complete. 
This  particular  problem  is  typical  of 
many  which  are  entirely  suitable  for 
purely  analytical  study  and  should  fur¬ 
nish  very  desirable  work  for  investiga¬ 
tors  who  do  not  have  access  to  large 
machines  for  e.xtensive  tests  but  who 
desire  to  carry  on  studies  related  to  this 
type  of  apparatus.  This  as  well  as 
similar  loss  problems  can  be  studied 
much  more  readily  by  theoretical  work 
and  model  tests  than  from  measuring 
the  total  losses  of  an  entire  machine, 
because  the  value  sought  is  never  a 
predominant  proportion  of  the  total 
value  measured,  and  even  if  satisfactory 
results  l)e  obtained  on  a  particular  ma¬ 
chine  they  are  not  generally  applicable 
to  all  such  apparatus.  —  Report  Amer¬ 
ican  Institute  of  Electrical  Enyineers, 
March,  1929. 


H  eat  A  p  plications  and  Material 
Handling 

Automatic  Arc-ll’eldiny  Machines. — 
F.  Nietha-vimer. — The  signal  success 
of  arc  welding  caused  such  a  wide  ap¬ 
plication  of  it  that  mechanical  means 
liad  to  be  devised  wherever  possible  to 
do  the  work  of  welders.  This  led  to 
the  development  of  automatic  welding 
machines,  which  perform  Ihe  work  more 
quickly,  more  uniformly  and  at  less  e.x- 
pense.  In  a  detailed  article,  with  35 
illustrations,  the  author  gives  descrip¬ 
tions  of  European  and  American  types, 
adapted  for  a  variety  of  special  applica¬ 
tions,  such  as  tire  welders,  barrel  weld¬ 
ers.  pipe  welders,  railroad  tie  welders, 
straight  and  curved  seam  welders  and 
welders  for  fabricated  machine  parts. 
All  of  them  use  the  direct-current  arc. 
It  is  pointed  out  that,  due  to  the  greatly 
reduced  labor  costs,  the  possible  short 
deliveries,  savings  in  weight  and  greater 
reliability,  automatic  welding  has  not 
only  revolutionized  modern  machine  de¬ 
sign.  but  is  actually  of  prime  national 
economical  importance. — Zeitsehrift  des 
J’ereines  r>eut.<;cher  Inyeniciire,  Feb¬ 
ruary  16.  192<). 


Traction 

Automatic  Mercury-Vapor  Rectifier 
Substations  in  Chicayo. — .A.  M.  Gar¬ 
rett.  —  The  two  automatic  mercury- 
vapor  rectifier  substations  having  3.(X)0- 
kw.,  5.00()-amp..  600-volt  rectifiers  are 
described  in  this  pai)er.  These  rectifiers 
are  the  largest  installed  in  this  country. 
The  reasons  for  the  selection  of  this 
type  of  converting  equipment  instead  of 
the  rotary  converter  are  enumerated. 
Information  is  given  on  the  au.xiliary' 
apparatu>  and  control  equipment.  — 
Report  American  Institute  of  Electrical 
Enyineers,  March.  1929. 

Street  Raiheay  Poteer  Economics  on 
the  Cincinnati  System.  —  J.  \.  Noert- 
KF.R. — The  system  now  consists  of  nine¬ 
teen  full  automatic  synchronous  con¬ 
verter  substations  upon  which  has  been 
superimposed  a  complete  system  of 
supervisory  control  and  remote  meter¬ 
ing,  This  paper  discusses  the  economic 


factors  involved  in  the  selection  of 
equipment  and  the  design  of  the  system. 
— Report  American  Institute  of  Elec¬ 
trical  Enyineers,  March,  1929. 


Miscellaneous 

The  Off-peak  Hcatiny  Load. — L.  G. 
A.  Sims. — In  a  contribution  on  this 
subject  some  time  ago  the  advanced 
stage  of  development  in  Switzerland  and 
the  wide  and  increasing  use  of  appa¬ 
ratus  devised  to  allow  the  storage  and 
subsequent  use  of  electrical  energy  in 
the  form  of  heat  were  described.  It  was 
shown,  for  instance,  that  by  applying 
the  principle  to  the  heating  of  water, 
and  to  a  less  degree  to  the  heating  of 
buildings,  the  load  factor  of  one  Swiss 
town  was  increased  between  the  years 
1915  and  1924  from  56  per  cent  to  74 
per  cent,  and  it  was  stated  that  the  in¬ 
creased  revenue  and  the  wonderful  char¬ 
acteristics  of  a  load  which  can  l)e  fitted 
easily  by  the  supply  authority  into  the 
ofif-peak  hours  were  so  great  that  Swiss 
authorities,  without  exception,  were  giv¬ 
ing  every  possible  encouragement  to  its 
growth.  It  is,  therefore,  surprising  to 
find  that  despite  the  acknowledged  bene¬ 
fits  to  both  supply  authority  and  con¬ 
sumer  there  is  still  little  progress  along 
these  lines.  There  are  at  present  in 
England  three  supply  authorities  which 
offer  an  attractive  tariff  for  this  type  of 
load.  —  Electrical  Re-Aerv  (Enylaud), 
March  1,  1929. 

Alignment  Costs  Chart. — \V.  A.  Bar- 
CL.vv. — When  an  electricity  supply'  au¬ 
thority  has  alternative  methods  of 
charging  for  current  consumed,  the  ques¬ 
tion  as  to  which  method  is  preferable 
arises.  In  order  to  compare  the  costs 
of  two  rates,  an  alignment  chart  was 
prepared  of  four  elements,  the  two  cen¬ 
ter  scales  showing  units  of  heating  and 
lighting  used.  If  a  straight  line  be 
placed  across  these  scales  at  the  par¬ 
ticular  values  of  the  units  consumed  it 
will  meet  the  third  or  left-hand  scale  at 
the  cost  at  ordinary  rate,  while  it  will 
also  meet  the  fourth  or  right-hand  scale 
at  the  balance  of  cost  at  the  special  rate, 
giving  at  one  printing  the  two  readings 
and  allowing  of  the  selection  of  tlie  more 
desirable  one.  —  Electrician  (Enylaud), 
March  1,  1929. 

Electrical  Equipment  of  the  Singa¬ 
pore  Floating  Dock. — Er.vest  T.  Wil¬ 
liams. — An  account  of  the  electrical 
equipment  of  the  Singapore  floating 
dock.  The  dock  is  now  complete  and 
is  said  to  he  one  of  the  largest  in  the 
world  and  was  built  in  an  exceedingly 
short  time.  The  electrical  equipment 
includes:  .\  1.000-volt,  three-phase 

system  for  main  generation  and  pump¬ 
ing,  a  220-volt,  two-wire  d.c.  system 
for  auxiliary  generation,  lighting  and 
power,  a  20-volt,  two- wire  d.c.  .system 
for  control  of  dock  operations  and  a 
complete  telephone  sy.stem  with  central 
exchange,  provision  for  supplying  sub¬ 
marines  in  dock  with  electrical  energy 
for  lighting  and  power  and  for  supply¬ 
ing  submarines  in  dock  with  electrical 
energy  for  charging  the  large  storage 
batteries. — Institution  of  Electrical  En¬ 
gineers  (England).  March.  1929. 
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Electric  Lines  and  Nets 

Their  Theory  and  Electrical  Behavior. 
By  A.  E.  Kenneily.  New  York:  McOraw- 
Hili  Book  Company,  Inc.  Second  edition, 
426  pages,  illustrated. 

Several  years  ago  Dr.  Kenneily  made 
a  di.stinct  contribution  to  electrical  work 
by  the  use  of  new  conceptions  of  elec¬ 
trical  circuits  whereby  the  mathematical 
solution  was  simplified  and  expedited. 
Much  of  this  work  was  published  in 
1917  in  his  book  "Artificial  Electric 
Lines.”  The  present  book  is  a  revised 
and  enlarged  edition  of  the  early  work 
and  covers  the  fundamentals  of  all  elec¬ 
tric  circuits.  The  equivalent  T  and  11 
structures  are  used  freely  in  circuit 
solutions  and  fundamental  terms  and 
definitions  are  given  to  build  up  to 
the  .solution  of  complicated  network 
problems. 

■Ml  kinds  of  lines  are  discussed,  in¬ 
cluding  quarter  and  half  wave  length 
lines,  lumped  and  distributed  lines  and 
networks  of  lines.  Very  welcome  chap¬ 
ters  deal  with  composite  lines,  electric 
networks  in  a  steady  state  and  the  use 
of  lines  as  frequency  filters.  The  book 
includes  fundamental  mathematical  treat¬ 
ments  of  trigonometric  properties,  dif¬ 
ferential  equation  applications,  the  use 
of  symbolic  methods  and  the  use  of  sub¬ 
stitute  or  equivalent  circuits  and  im- 
I)edances, 

Principles  of  Radio 
Communication 

By  J.  H.  MorecTdft.  Seconrl  edition.  New 
York:  John  Wiley  &  Sons.  ‘.tSS  pages,  64 
illustration.s. 

As  the  author  points  out,  the  infor¬ 
mation  on  radio  subjects  has  become 
so  plentiful  that  it  is  impossible  to 
cover  all  of  it  even  in  brief  form  in  a 
single  volume,  so  only  the  more  perti¬ 
nent  phases  are  answered  in  this  secotid 
edition  and  references  given  to  other 
more  complete  works.  Still  the  size  of 
this  volume  has  been  increa.sed. 

Among  notable  additions  to  the  first 
edition  are  the  portions  of  four  different 
chapters  giving  data  on  coils  and  con¬ 
densers  at  radio  freejuencies,  general 
features  of  radio  transmission,  new 
material  on  field  strength  measurements, 
reflection  and  ahsorption,  fading,  short¬ 
wave  propagation,  voice  analysis,  the 
performance  of  loud-speaking  telephones, 
fretjuency  control  and  distortionless 
amplification,  including  radio-frequency 
amplification,  balance  circuits  and  push- 
pull  arrangements. 

'File  same  situation  is  arising  in  radio 
that  has  long  existed  in  most  textbooks 
on  electrophysics — so  much  information 
is  available  that  to  cover  the  subject 
either  very  unwieldy  volumes  or  sev¬ 
eral  volumes  must  be  presented  or  the 
material  must  be  condensed  to  the  point 
that  it  becomes  general.  Authors  would 
be  serving  the  needs  of  readers  more 
if  they  omitted  or  only  briefly  sum¬ 
marized  information  which  has  been 


well  presented  before  (giving  refer¬ 
ences  )  and  devoted  the  majority  of  te.xt 
illustration.s  and  data  to  the  newer  data. 

Considering  radio  telephony,  for  ex¬ 
ample,  readers  want  to  know  what  new 
information  is  available  on  wave  propa¬ 
gation,  conditions  that  increase  range 
of  static,  and  particularly  how  the 
entry  of  socket-power  operation  has 
affected  characteristics  of  tubes,  require¬ 
ments  of  eliminators,  etc.  Quality  re¬ 
ception  has  become  such  a  demand  that 
a  book  might  well  be  devoted  to  pro¬ 
duction  of  quality  reception,  whether  it 
involves  tubes,  circuits,  transformers  or 
loud  speakers.  In  general,  the  subject 
of  radio  is  becoming  so  large  that  there 
is  need  for  books  on  different  phases 
of  the  subject  rather  than  a  single 
volume  attempting  to  cover  the  whole 
field. 

Hydraulic  Laboratory 
Practice 

Edited  by  .lohn  R.  Freeman.  New  York. 
l’ul)lished  by  the  American  Society  of 
.Mechanical  Engineers.  Baltimore,  Md. :  The 
Lord  Baltimore  Press.  841  pages,  illus¬ 
trated.  Price,  $10. 

valuable  guide  to  those  interested 
in  hydraulic  problems  embodying  river 
flow  and  the  actions  of  rivers  in  normal 
or  changed  conditions,  these  changes 
Iteing  the  change  of  river  beds  by 
bridges,  piers,  etc.  .\  record  of  what 
has  been  accomplished  both  in  Europe 
and  in  this  country  in  hydraulic  labo¬ 
ratory  research.  Descriptions  of  various 
hydraulic  laboratories  in  Europe  and  in 
this  country,  with  detailed  drawings, 
photographs  and  curves.  This  book 
should  be  of  assistance  to  those  inter¬ 
ested  in  the  construction  of  dams  and 
spillways,  the  improvement  of  harbors 
and  waterways,  the  protection  of  coast 
lines  and  the  development  of  water 
power.  Great  losses  of  time  and  money 
might  lie  saved  by  the  use  of  two-scale 
model  e.xperiments  in  hydraulic  labo¬ 
ratories  before  actual  installations  are 
made.  This  book  should  be  an  e.xcellent 
guide  for  any  sucb  hydraulic  laboratory 
work. 


I Pass erkraft,  Elektrizitiit 

By  I’rnf.  K.  von  tier  .\.\  and  Dr.  E. 
Fabian.  I.eipzig :  B.  <1.  Teuitner.  Chart, 
2S,\40  in.,  on  heavy  paper  or  on  papyrolin 
with  rods. 

Fhe  simplest  way  to  indicate  the  scope 
and  usefulness  of  this  chart,  one  of  a 
series  on  world  economics,  is  to  describe 
it.  The  reputation  of  the  publisher  is 
sufficient  guarantee  as  to  its  execution. 
It  consists  of  a  map  of  the  world  on 
Mercator’s  projection,  outlining  the 
countries.  Surcharged,  in  colors,  are 
:ireas  representing,  to  scale,  installed 
kilowatts,  per  cent  of  electrical  energy 
generated  from  water  power  and  horse¬ 
power  of  developed  streams.  Marginal 
diagrams  show,  by  countries,  their  pro- 
])ortionate  share  of  the  world’s  develoyjed 
water  power  and  the  energy  geiierated 


per  capita  in  1925.  The  actual  figures 
are  tabulated. 

The  compilation  inevitably  suffers 
from  tbe  limitations  of  tbe  basic  statis¬ 
tics,  such  as  differences  among  countries 
in  computing  ptdential  water  power  and 
in  reporting,  variously,  total  energy  gen¬ 
erated  or  only  the  outputs  of  public 
utility  plants.  This  is  no  criticism  of 
the  work  of  the  compilers.  They  have 
effectively  presented  available  data,  of 
interest  to  publicists,  financial  houses 
and  engineers  dealing  with  the  broader 
problems. 

Book  Notes 

GoVERN’MENT  (Poi.fTICAL)  OwNERSITIP 
.WD  Gper.xtion  .\.\n  the  Ki.ectric  Lu.iit 
.\\i)  Power  Indistry.  Xew  York:  Na¬ 
tional  Electric  T-ight  Asst^ciation.  530 
pages. 

This  book,  issued  by  the  N.E.L.A. 
through  its  department  of  public  infonna- 
tvtn.  was  prepared  i)rimarily  for  the  in¬ 
formation  of  member  companies  of  tbe 
association,  but  probably  will  receive  much 
wider  distribution,  since  it  makes  available 
in  one  place  an  imposing  array  of  facts, 
statements,  views  of  leaders  of  thought 
and  arguments  showing  the  trend  away 
from  political  ownership  and  operation. 
The  first  154  pages  are  devoted  to  a  his¬ 
tory  of  political  ownership  and  operation, 
to  salient  data  on  the  extent  and  trend  of 
municipal  operation  and  to  quotations  from 
authoritative  expressions  of  opinion  on  the 
relation  of  government  to  business.  The 
remainder  of  the  book  contains  a  detailed 
list,  by  states,  of  municipalities  that  have 
abandoned,  sold  or  leased  their  electric 
plants  to  private  companies :  1,412  cities 
and  towns  are  named. 

Industrial  Explorers.  By  Maurice 
Holland.  New  York:  Harper  &  Brothers. 
.147  pages,  illustrated.  Price.  $3. 

This  series  of  essays  on  modern  develop¬ 
ments  in  industry  through  the  application 
of  science  is  written  by  an  enthusiastic  and 
well-informed  man.  Dr.  Holland,  in  his 
connection  with  the  National  Research 
Council,  has  come  into  intimate  contact  with 
the  romance  of  science  and  has  drawn  upon 
his  contacts  to  write  these  illuminating 
essays.  Each  essay  deals  with  a  noted 
engineering  or  research  worker  and  his 
discoveries  and  the  author  accents  the 
human  as  well  as  the  technical  features  of 
these  men.  The  book  should  be  interesting 
and  informative  to  the  public  as  well  as  to 
the  scientific  groups. 


Books  Received 

The  .VcTc  Industrial  Revolution  and 
ll’af/es.  By  W.  Jett  Lauck.  New  York: 
F'unk  &  Wagnalls.  317  pages.  Price, 
$2.50. 

Radio  Receiving  Tubes.  By  James  A. 
Moyer  and  John  F.  Wostrel.  New  York: 
McGraw-Hill  B<H>k  Company.  297  pages, 
illustrated.  Price,  $2.50. 

Of>erational  Circuit  .Analysis.  By  V’^an- 
nevar  Bush.  New  \’ork :  John  \Viley  & 
.'^ons.  Inc.  392  pages,  illustrated.  Price, 
$4.50. 

Maste  und  Turme  in  .Stahl.  By  P. 
Sturzenegger.  Berlin :  Wilhelm  Ernst  & 
.Sdhn.  219  pages,  illustrated. 

The  Blue  Book,  102^.  London,  Eng¬ 
land  :  Ernest  Benn.  I.td.  1482  pages. 
Price,  25  shillings,  net. 

Standard  Wiring  for  Electric  Liaht  and 
Poji’cr.  By  H.  Cushing,  New  York.  .504 
pages. 
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Good  Meeting  at  Tucson 

Ancient  Arizona  City  Hears  Up-to-Date 
Addresses  and  Papers  When  State 
Utilities  Men  and  Pacific  Coast  Elec¬ 
trical  Association  Meet 

Perhaps  the  most  colorful  and 
successful  utilities  meeting  ever  held 
in  Arizona,  both  in  point  of  attendance 
and  in  actual  work  accomplished  dur¬ 
ing  the  three-day  sessions,  was  the 
fourth  annual  convention  of  the  Ari¬ 
zona  Utilities  Association,  which  met 
jointly  with  the  Pacific  Coast  Elec¬ 
trical  Association  and  the  Pacific  Coast 
Gas  Association  on  April  4,  5  and  6 
at  the  new  El  Conquistador  Hotel  in 
the  ancient  city  of  Tucson. 

M.  A.  Pooler  of  Tucson,  retiring 
president  of  the  association,  in  open¬ 
ing  the  convention,  outlined  the  growth 
of  Arizona  and  the  progress  and  de¬ 
velopment  of  the  utilities  within  the 
state,  with  particular  emphasis  on  the 
Tucson  Gas,  Electric  Light  &  Power 
Company,  of  which  he  is  president. 
The  principal  address  of  the  opening 
day  was  made  by  Paul  M.  Downing  of 
San  Francisco,  president  of  the  Pacific 
Coast  Electrical  Association,  who  de¬ 
clared  that  the  utilities  need  fear  noth¬ 
ing  from  investigations  and  implica¬ 
tions  of  wrongdoing  if  they  will  inform 
the  public  of  their  work  and  accom- 
l)!ishments  in  a  fair  and  impartial 
manner. 

Important  papers  included  one  by 
E.  B.  Chase,  National  Lamp  Works. 
San  Francisco,  on  “Light,  the  Business 
Getter,”  illu.strated  with  explanatory 
charts.  A.  E.  Higgins,  American  Gas 
Association,  outlined  ways  in  which  to 
educate  the  public  in  the  choice  of 
lighting  equipment.  George  Lewis  of 
Denver,  representing  the  Rocky  Moun¬ 
tain  Committee  on  Public  Utility  In¬ 
formation,  gave  an  interesting  address, 
using  as  his  subject,  “Still  Again.  Why 
All  the  Secrecy?”  He  appealed  to 
those  present,  when  they  returned  to 
their  resj)ective  companies,  to  pass  on 
to  others  some  of  the  things  they  had 
heard  and  learned  by  attendance  at  the 
convention. 

On  the  second  day  excellent  papers 
were  read  by  company  employees  as 
follows,  first,  second  and  third  prizes 
being  awarded  respectively  to  the  three 
named:  “Employees  and  Customers’ 
Relations.”  by  Wilma  D.  Jones  and 
Irene  Wolcott  of  Bisbee,  representing 
the  Arizona  Edison  Company;  “Better 
Public  Relations  Through  Association 
Work,”  by  Claud  H.  Weber,  Tucson 
Gas,  Electric  Light  &  Power  Company ; 
"Telling  the  Story,”  by  Jack  Arnold  of 
the  Central  .Arizona  Light  and  Power 
Company,  Phoenix.  “Feminism  in  the 
Public  Utility  Field”  was  dealt  with  by 


Mrs.  Ruth  E.  Creveling,  San  Diego, 
chairman  women’s  committee.  Public 
Relations  Section,  Pacific  Coast  Elec¬ 
trical  Association. 

Election  of  officers  for  the  following 
year  and  reports  of  committees,  as  well 
as  the  annual  report  of  Lee  C.  Mc¬ 
Cullough,  secretary  and  treasurer  of 
the  association,  occupied  the  last  morn¬ 
ing.  This  business  session  was  followed 
by  a  trip  to  the  famous  cattle  ranch  on 
the  Mexican  border,  60  miles  south  of 
Tucson,  known  as  the  Hacienda  de  la 
Arivaca,  where  a  specially  prepared 
entertainment  and  a  barbecue  were 
given. 

New  officers  are:  President,  L.  V. 
Seares,  Arizona  Power  Company,  Pres¬ 
cott  ;  first  vice-president,  A.  F.  Mo- 
rairty.  Central  Arizona  Light  &  Power 
Company,  Phoenix :  second  vice-presi¬ 
dent,  Milton  G.  Sanders,  Arizona  Edison 
Company.  Phoenix;  secretary-treasurer 
(re-elected),  Lee  C.  McCullough,  sec¬ 
retary  Arizona  Industrial  Congress, 
Phoenix. 


New  York  Submetering  Hear¬ 
ings  Put  Off  Till  Fall 

Announcement  has  been  made  by  the 
New  York  Public  Service  Commission 
that  it  has  granted  a  request  to  postpone 
all  further  hearings  in  the  matter  of 
submetering  until  the  early  fall.  It  was 
explained  that  the  illness  of  William  L. 
Ransom,  counsel  for  the  Edison  com¬ 
panies,  and  important  engagements  of 
other  counsel  had  caused  tlie  recjuest  for 
the  postponement. 

The  submetering  issue  came  before 
the  New  York  commission  last  Decem¬ 
ber  when  seven  cases  involving  the 
Brooklyn  Edison  Company,  the  New 
York  &  Queens  Electric  Light  &  Power 
Company  and  the  Bronx  Gas  &  Electric 
Company  were  brought  up  for  adjudica¬ 
tion  after  the  Survel  Realty  Company 
of  Brooklyn  had  obtained  a  court  order 
restraining  the  Brooklyn  Edison  Com¬ 
pany  from  removing  a  master  meter  iti 
an  apartment  house  owned  by  the  com¬ 
plainant  until  the  question  at  issue 
should  be  decided  by  the  commission. 
It  was  at  once  made  clear  that,  revers¬ 
ing  the  former  jmlicy  of  the  New  York 
Edison  Company,  the  united  metro¬ 
politan  companies,  under  the  leadershij) 
of  President  M.  S.  Sloan,  would  fight 
vigorously  for  an  order  prohibiting  sub¬ 
metering.  To  this  policy  the  real  estate 
owners  and  submetering  companies  re¬ 
sponded  by  engaging  a  phalanx  of  well- 
known  attorneys  and  by  threats  of  start¬ 
ing  individual  generating  plants  of  their 
own  if  the  case  should  go  against  them. 
The  various  hearings  held  by  the  com¬ 
mission  have  been  briefly  reported  in  the 
Electrical  World. 

•An  attempt  by  the  advocates  of  sub 


metering  to  bring  into  the  hearings  the 
whole  question  of  rates  and  make  it  a 
part  of  the  proceedings  met  with  the 
disapproval  of  the  commission.  So  far 
as  regards  the  New  York  Edison  Com¬ 
pany,  rate  proceedings,  instituted  when 
John  F.  Hylan  was  Mayor,  have  been 
slowly  proceeding  for  years,  great 
masses  of  testimony  on  valuation  being 
collected.  As  to  submetering,  it  is  pre¬ 
dicted  that  no  matter  what  the  com¬ 
mission’s  decision  may  be,  the  issue  will 
be  taken  to  the  courts,  where  a  long 
legal  fight  may  ensue. 

What  Trade  Commission 
Asks  of  Bond  &  Share 

Allocation  of  Fees  Paid  by  Operating 
Companies  Is  Not  Indicated  in  Suffi¬ 
cient  Detail  in  Expense  Summaries 
Submitted,  Judge  Hcaly  Says 

I  'HERE  is  no  fishing  expedition 
A  here,”  Robert  E.  Healy,  chief 
counsel  for  the  Federal  Trade  Commis¬ 
sion,  says  in  a  reply  brief  recently  filed 
in  the  New  York  court  action  against 
the  Electric  Bond  &  Share  Company. 
Judge  Healy  denies  that  his  organization 
seeks  to  rummage  the  company’s  files  in 
hope  of  finding  something  discreditable. 
The  commission  is  simply  following  a 
direct  order  from  the  Senate,  he  de¬ 
clares. 

Answering  the  company’s  claim  that 
the  yielding  of  operating  and  expense 
ledgers  would  reveal  accounts  to  com¬ 
petitors  and  would  disrupt  the  personnel 
by  showing  internal  transactions,  Mr. 
Healy’s  brief  denies  any  tbought  of 
broadcasting  these  figures.  These  ledgers 
are  understood  to  be  an  index  to  vouch¬ 
ers.  It  is  intended  to  call  only  for  such 
vouchers  as  are  in  line  with  the  in¬ 
vestigation.  The  argument  goes  on  to 
establish  the  constitutional  legality  of 
this  demand,  pointing  out  that  no  at¬ 
tempt  is  being  made  to  show  whether 
the  anti-trust  laws  are  being  violated. 

The  commission’s  purpose  in  demand¬ 
ing  the  ledgers,  according  to  the  brief, 
is  to  determine  how  fees  paid  by  the 
operating  companies  are  allocated.  Such 
expense  summaries  as  have  been  sub¬ 
mitted  are  not  in  sufficient  detail  for 
this  purpose.  It  is  stated  that  the  2  per 
cent  payments  made  by  the  operating 
companies  to  the  Electric  Bond  &  Share 
Company  in  return  for  services  may  be 
charged  to  operating  expense  by  the 
companies,  thus  in  many  cases  affecting 
the  rates  charged  in  interstate  sale  of 
power.  The  point  is  made  that  such 
allocation  is  improper. 

Citing  examples,  the  brief  reads : 
“Preliminary  investigation  and  engi¬ 
neering  in  connection  with  development 
should  be  charged  to  capital :  financing 
expenses  should  be  set  up  and  amortized 
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or  written  off  as  surplus;  legal  charges 
in  connection  with  construction  should 
go  to  capital.  The  contracts  on  exhibit 
indicate  other  available  services  which 
should  have  similar  allocation.” 

Present  practices  by  the  company  are 
said  to  increase  rates  by  the  addition 
of  charges  which  should  be  amortized 
over  a  period  of  years.  According  to 
Supreme  Court  rulings,  state  commis¬ 
sions  and  courts  cannot  ordinarily  in- 
(juire  into  records  which  would  e.xpose 
these  practices  and  show  whether  or 
not  correction  is  necessary.  Therefore, 
it  is  concluded,  an  investigation  such 
as  the  Federal  Trade  Commission  is 
conducting  is  in  response  to  a  definite 
need  whicli  otherwise  could  not  be  met. 


City  Club  of  New  York  on 
Light  and  Power  Rates 

In  a  pamphlet  entitled  “Electricity  in 
the  Home”  the  City  Club  of  New  York 
City  attacks  what  it  considers  to  be  the 
inequity  of  the  present  system  of  regula¬ 
tion  in  the  State  of  New  York.  The 
pamphlet  includes  a  map  of  the  state 
showing  wide  variation  of  rates  in  dif¬ 
ferent  sections  served  by  nine  holding 
companies,  ranging  from  4^  cents  per 
kilowatt-hour  in  the  Niagara  district 
up  to  more  than  20  cents  in  other  parts 
of  the  state.  'I'he  pamphlet  charges  that 
consumers  are  reijuired  to  pay  for 
energy,  not  on  a  basis  of  cost  of  produc¬ 
tion  l)ut  upon  an  arbitrary  judgment  of 
what  the  public  will  “stand  f«r.”  In¬ 
flated  valuations,  intercompany  con¬ 
tracts,  stock  manipulation  ami  other 
devices  employed  by  the  companies,  the 
pamphlet  says,  have  served  to  keep 
rates  up  to  a  high  point  compared  with 
any  state  in  the  Union.  The  greatest 
exploitation  is  held  to  be  in  New  York 
City. 

The  veto  by  Governor  Roosevelt  of 
the  bill  passed  by  the  Legislature  to 
create  a  nine-membered  commission  to 
investigate  the  operation  of  the  Public 
Service  Commission  law  is  urged  by  the 
City  Club  on  the  ground  that  such  a 
commission  would  prove  cumbersome 
and  unfitted  to  its  task. 


Central  Maine  Power  Com¬ 
pany  Expanding  Fast 

Vigorous  expansion  is  the  program  of 
the  Central  Maine  Power  Company  for 
1929,  according  to  a  letter  sent  to  stock¬ 
holders  April  1  by  President  Walter  S. 
Wyman.  'I'he  year  recently  closed  was 
about  the  best  in  the  company’s  history. 
'I'he  output  of  the  Golf  Island  develop¬ 
ment  has  been  sold  on  a  scale  already 
supporting  the  five-million-dollar  invest¬ 
ment  involved,  and  about  500  men  are 
now  emf)loyed  on  the  100,000-hp.  Bing¬ 
ham  development  on  the  Kennehec  River, 
which  will  continue  for  two  or  three 
years.  W'hen  completed,  this  project 
will  place  at  the  disposal  of  the  company 
nearly  as  much  energy  as  it  is  now  gen¬ 
erating  plus  two-thirds  of  the  energy 
output  of  the  Cumberland  County  com- 
panv  of  Portland,  affiliated,  as  is  the 


Central  Maine,  with  the  National  Elec¬ 
tric  Power  Company. 

The  Central  Maine  company  has  been 
instrumental  in  putting  several  industrial 
concerns  on  their  feet  within  recent 
months  and  is  negotiating  with  new  in¬ 


dustries  in  regard  to  locations.  Rural 
extensions  are  being  pushed  actively, 
and  the  company  has  energetically  sup¬ 
ported  the  Smith-Carleton  bill,  which 
will  permit  limited  export  of  power 
from  the  state. 


In  the  States’  Legislative  Mills 

Maine  Legislature  Passes  Water-Power  Export  Bill  with  Provision 
for  PNcise  Tax — New'  Bill  for  Survey  in  Minnesota — 
Oklahoma  Defeats  All  Anti-Utility  Measures 


PASSAGE  by  the  Maine  Legislature 
of  the  bill  permitting  e.xportation  of 
surplus  hydro-electric  power  is  the  most 
important  item  of  legislative  news  this 
week.  It  had  been  accepted  by  the 
Senate,  and  the  concurrence  of  the 
House,  where  the  contest  has  been 
close,  was  insured  when  the  consent 
of  the  promoters  of  the  measure  to  an 
amendment  imposing  an  excise  tax  on 
the  exported  energy  was  given.  In 
many  of  the  states  the  session  is  over 
or  nearly  so,  though  the  Florida  Legis¬ 
lature  has  just  assembled  and  Texas  is 
to  indulge  in  an  extra  session. 

CALIFORNIA. — The  Legislature  has 
had  before  it  a  proposal  for  a  compre¬ 
hensive  development  of  the  state’s  water 
resources  which  would  include  the  pro¬ 
posed  Colorado  River  aqueduct  for  the 
l)enefit  of  southern  California  cities  and 
the  projected  Kennett  Dam  on  the 
.Sacramento  River.  A  bond  issue  of 
$300,0(K),0()0  or  more  is  involved.  It 
is  maintained  by  some  advocates  of 
the  plan  that  enough  power  could 
be  generated  at  the  Kennett  Dam  not 
only  to  repay  the  cost  of  the  Sacramento 
River  works  but  to  go  far  toward  meet¬ 
ing  the  charges  on  the  bond  issue.  Op¬ 
ponents  point  out  that,  even  assuming 
this  to  be  true,  there  is  no  warrant 
for  making  the  non-remunerative  un¬ 
dertakings  a  burden  on  districts  they 
do  not  benefit,  and  that  grouping  a 
number  of  local  or  regional  projects 
together  does  not  invest  them  with  a 
state  interest. 

INDI.ANA. — Business  gains  for 
Indiana  utility  companies  as  well  as 
other  businesses  are  expected  to  flow 
from  the  new  corporation  code  enacted 
by  the  Legislature,  now  adjourned,  and 
signed  by  the  Governor.  'Fhe  rate  for 
incorporation  has  been  cut  to  one-tenth 
the  sum  under  old  laws,  and  the  new 
code  removes  many  hampering  condi¬ 
tions  hitherto  imposed  on  Indiana  cor¬ 
porations,  Administration  of  the  new 
law  will  be  under  the  direction  of  the 
Secretary  of  State.  The  bill  is  the  re¬ 
sult  of  extensive  work  by  a  special  com¬ 
mission  named  tw'o  years  ago. 

IOWA. — The  Senate  sifting  commit¬ 
tee  last  week  reported  out  a  substitute 
for  the  maximum-rate  bill  for  public 
utilities.  'Fhe  original  bill  provided 
that  cities  and  towns  operating  munici- 
I)al  plants  shall  fix  minimum  instead 
of  maximum  rates  for  competing  pub¬ 
lic  utilities,  while  the  sifting  committee 
proposal  aims  to  make  it  impossible 


for  privately  owned  electric  plants  to 
make  unprofitable  rates  with  large  com- 
sumers  in  an  endeavor  to  prevent  mu¬ 
nicipal  competition. 

M.YINE. — The  long  and  bitterly 
fought  issue  of  water-power  exporta¬ 
tion  has  apparently  come  to  an  end  in 
Maine  with  the  passage  by  the  Legis¬ 
lature  of  the  C'arleton,  or  Smith-Carle- 
ton,  bill  to  permit  this  disposition  of 
surplus  energy.  'Fhe  bill  is  subject  to 
a  referendum  in  the  fall,  but  an  amend¬ 
ment  adopted  at  the  eleventh  hour  by 
the  legislators  which  imposes  a  4  per 
cent  excise  tax  on  the  gross  revenue 
from  the  sale  of  surplus  power  is 
thought  to  have  made  effectual  opposi¬ 
tion  to  the  law  extremely  improbable. 
This  amendment  had  been  oppMised  by 
the  power  cotnpanies.  \Yhen  they  with¬ 
drew  their  opposition  to  it  the  bill 
passed  the  Lower  House  by  a  large 
majority,  though  previously  an  “ought- 
to-pass”  report  from  the  joint  water¬ 
power  committee  of  the  Legislature  had 
been  accepted  only  by  the  close  vote  of 
73  to  69.  The  bill  had  already  passed 
the  Senate  in  its  former  shape.  The 
main  provisions  were  printed  in  the 
Electric.m.  WoRi.n  for  March  23  (page 
603).  The  Governor  will  undoubtedly 
sign  it. 

Both  House  and  Senate  have  passed 
a  bill  to  incorporate  the  Fish  River 
Power  &  Storage  Company,  a  sub¬ 
sidiary  of  the  International  Paper  Com¬ 
pany,  and  permit  the  company  to  act 
as  a  public  utility,  to  generate  elec¬ 
tricity  and  create  and  maintain  storage 
basins  in  the  Fish  River  section  of 
Aroostook  County.  A  bitter  fight  was 
waged  over  this  bill  in  the  House,  one 
opponent  charging  that  the  paper  com¬ 
pany  wanted  the  right  to  dam  the  Fish 
River  chain  of  lakes  and  regulate  the 
flow  of  water  for  the  benefit  of  its 
generating  plant  at  Grand  Falls,  New 
Brunswick. 

The  bill  to  tax  all  radio  sets  $1  annu¬ 
ally  has  been  killed. 

MINNESOTA, — No  more  bills  can 
be  introduced  in  the  Legislature,  which 
closes  April  25,  unless  consent  is  ob¬ 
tained  from  the  Governor.  .While  a 
sub-committee  of  the  Senate  was  work¬ 
ing  on  consolidation  of  three  bills  pro- 
|)osed  for  regulation  of  water  power. 
Representative  George  Rodenl)erg  of 
St.  Paul  introduced  a  bill  in  the  House 
providing  that,  following  the  enact¬ 
ment  of  immediately  projwsed  legisla¬ 
tion,  an  interim  committee  should  be 
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appointed  to  survey  the  entire  situation. 
The  interim  committee  would  be  com¬ 
posed  of  five  members  of  the  House, 
five  of  the  Senate,  one  member  ap¬ 
pointed  by  the  Governor,  and  the 
Speaker  of  the  House  and  President 
of  the  Senate  as  ex-officio  members. 
It  would  be  charged  with  making  a 
complete  .survey  in  the  next  two  years 
of  electric  utilities  in  Minnesota,  in¬ 
cluding  the  water-power  companies  now 
operating  and  the  water-power  sites 
still  undeveloped.  It  would  in  its  re¬ 
port  also  make  recommendations  as  to 
])roper  laws  to  govern  and  regulate 
such  j)ublic  utilities  as  produce  electric 
light,  heat  and  power. 

Of  the  three  bills  before  the  Senate 
the  Lightner  bill  goes  farther  than  the 
others  and  gives  the  Railroad  and 
Warehouse  Commission  power  to  regu¬ 
late  all  electric  rates  where  light  or  power 
is  produced  by  water  power.  The  two 
other  bills  omit  this  provision  but  give 
the  state  authority  to  require  all  power 
companies  to  obtain  permits  for  any 
present  or  future  location  of  a  powei 
site.  They  also  require  consent  of  the 
state  conservation  commission  to  any 
change  in  water  levels  sought  by  power 
companies, 

A  bill  has  been  introduced  which 
would  authorize  towns  to  contract  with 
villages  or  cities  for  electric  light  and 
|)ower  and  to  construct  necessary  pole 
lines. 

MISSOURI.— The  House  has  killed 
a  bill  presented  by  Representative 
Whitaker  of  Hickory  County  which 
provided  that  the  Missouri  Public  Serv¬ 
ice  Commission  could  not  fix  a  minimum 
rate  for  any  public  utility  nor  interfere 
with  any  such  utility  making  as  low  a 
charge  for  its  .service  as  it  desired.  Op- 
I)onents  of  the  bill  contended  that  it 
would  permit  competing  utilities  to  en¬ 
gage  in  rate  wars  that  would  not  net 
the  companies  a  fair  return  on  their 
investments  and  cause  unfair  discrimi¬ 
nation  in  favor  of  certain  localities  or 
customers. 

.\ I\BR.'\SK.\. — The  Senate  has  rec¬ 
ommended  for  passage  the  bill  allow¬ 
ing  municipal  plants  to  operate  within 
a  2.S-mile  limit,  amended  so  that  the 
municipal  plant  may  pay  the  cost  of 
extension  and  maintenance  out  of  net 
future  earnings  for  a  period  not  to  ex¬ 
ceed  three  years.  .‘\ny  additional  sum 
must  come  from  ex])enditures  api)roved 
by  at  least  60  |)er  cent  of  the  qualified 
electors.  /Xs  an  alternative,  cities  and 
villages  may  issue  bonds  in  any  sum 
necessary  or  desirable. 

The  House  passed  without  opposition 
a  hill  asked  for  by  Governor  Weaver 
which  appropriates  for  a  com¬ 

bination  lighting,  power  and  heating 
plant  for  the  State  University  and  the 
State  Capitol.  The  Capitol  is  now 
lightetl  by  the  state  |)enitentiary  jdant, 
3  miles  away. 

OKL.AHOM.A. — The  Legislature  ad¬ 
journed  on  March  30  without  enacting 
into  law  any  of  the  bills  which  might 
have  handicapped  the  public  utility  in¬ 
dustry.  ('tily  two  bills  affecting  pub¬ 


lic  utilities  were  passed  by  the  Legisla¬ 
ture,  and  these  related  to  natural  gas 
and  to  airports.  A  long  list  went  down 
to  defeat. 

TEXAS, — The  Legislature  will  meet 
again,  in  special  session,  on  April  22. 
()ne  of  the  subjects  which  Governor 
Dan  Moody  will  ^again  submit  is  the 
creation  of  a  public  utilities  commission. 
A  bill  of  this  nature  failed  of  passage 
at  the  recent  regular  session.  Repre- 


GATHERED  from  all  sections  of 
the  Pacific  Northwest,  140  men 
interested  in  central-station  engineer¬ 
ing  and  operating  problems  met  at 
Walla  Walla,  Wash.,  on  March  25-27, 
for  the  annual  group  meeting  of  the 
Enginering  Section,  Northwest  Elec¬ 
tric  Light  and  Power  Association.  In¬ 
dividual  committee  meetings  gave  way 
to  general  sessions  at  which  papers 
were  presented  and  discussed. 

President  R.  M.  Boykin  of  the 
association  suggested  the  formation  of 
a  permanent  power  committee  consisting 
of  all  committee  chairmen  to  study 
problems  which  affect  the  Northwest  as 
a  whole,  such  as  power  needs,  inter¬ 
connection  and  economies  and  the  in¬ 
terrupting  capacity  of  oil  circuit 
breakers.  He  further  urged  that  utili¬ 
ties  make  a  special  effort  to  give  em¬ 
ployment  to  engineering  graduates,  but 
called  the  attention  of  educators  to  the 
shortcomings  of  many  engineering 
graduates  in  speaking  and  writing 
English. 

Several  papers  on  alternating-current 
underground  systems  were  presented. 
One  by  F.  L.  Rohrback  described  the 
ring-feeder  system  being  installed  in 
Spokane ;  another,  by  F.  E.  Fisher,  took 
up  the  use  of  translators  for  partially 
converting  the  delta  alternating-current 
underground  distribution  system  in 
Seattle  into  a  grid  system,  and  a  third, 
by  H.  Richter,  Westinghouse  Electric  & 
Manufacturing  Company,  dealt  with  the 
broader  engineering  features  of  alter¬ 
nating-current  underground  distribution, 
including  the  use  of  network  protectors 
and  other  recently  develoi)ed  apparatus. 

Engineering  of  rural  electrification 
was  the  subject  of  a  paper  i)resented  by 
R.  h'.  Gale  for  the  overhead  systems 
committee.  Careful  studies  made  by  the 
Idaho  Power  Company  have  led  that 
company  to  adopt  as  standard  construc¬ 
tion  for  rural  lines  7-in..  35-ft.  poles, 
250-ft.  spans.  No.  6  hard-drawn  wire 
and  a  voltage  of  6.000  1 1  000.  .Such 
lines  will  serve  a  territory  where  there 
are  an  average  of  five  customers  per 
mile  and  a  load  of  15  kw.  per  square 
mile.  The  average  cost  per  mile  is 
$1,015. 

.Application  of  some  of  the  more  im¬ 
portant  re(]uirements  of  the  National 
Electrical  .Safety  Code  affecting  over¬ 
head  lines  were  presented  in  graphical 


sentative  George  C.  Kemble  of  Fort 
Worth  has  the  bill  ready.  It  follows 
along  general  lines  the  orginal  measure, 
but  various  objections  raised  have  been 
eliminated.  Municipally  owned  public 
utilities  are  exempt  from  the  provisions 
of  the  bill.  “My  bill  will  be  supported 
by  the  larger  cities  of  the  state,”  Mr. 
Kemble  says.  “The  opposition  will 
come  from  the  public  utilities,  which 
are  opposed  to  being  regulated.” 


form  by  R.  J.  Davidson.  Dan  L. 
Lindsley  summed  up  the  advantages  of 
creosoted  Douglas  fir  poles  as  strength, 
long  life,  non-conductivity  and  being 
fire-resistant  and  termite-proof.  Major 
H.  S.  Bennion,  director  of  engineering. 
N.E.L.A.,  explained  the  code  situation. 
Discussion  of  a  paper  by  A.  L.  Harding 
on  preferred  voltage  standards  for 
alternating-current  systems  showed 
clearly  that  operating  men  favor  .stand¬ 
ardization,  but  that  on  most  systems  this 
involves  many  difficulties  and  great  ex¬ 
pense.  Much  interesting  and  valuable 
information  was  given  in  two  papers  on 
recent  apparatus  developments,  one  by 
C.  E.  Carey  (Westinghouse),  the  other 
by  C.  W.  Fick  (General  Electric). 

The  second  afternoon  of  the  meeting 
was  given  over  to  the  accident- 
prevention  and  meter  committees,  each 
of  which  presented  three  papers  of 
value  to  those  interested  in  these  fields. 

That  the  fish  problem  in  connection 
with  hydro-electric  developments  is  still 
a  live  issue  in  the  Northwest  was  shown 
in  a  paper  on  this  subject  by  J.  E. 
Yates.  He  said  that  experiments  with 
an  electric  fish  screen  have  shown  its 
practicability  as  a  means  of  keeping 
small  fish  out  of  irrigation  ditches  anti 
told  of  experiments  under  way  to  de¬ 
termine  its  value  in  diverting  salmon 
into  traps,  hoists  and  fish  ladders  at  the 
Gold  Ray  dam  in  southern  Oregon, 
since  if  fish  can  be  diverted  into  such 
devices  there  is  no  difficulty  in  getting 
them  over  high  dams.  Turbine  leakage 
and  problems  of  hydro-unit  gf)verning 
were  the  subjects  of  two  other  papers 
presented  by  the  hydraulic  power  com¬ 
mittee. 

A  paper  on  predrying  of  hog  fuel 
(sawmill  refuse),  by  W.  A.  Struthers, 
dealt  with  experiments  on  drying  with 
flue  gases  hog  fuel  containing  46  p.;r 
cent  moisture.  The  tests  indicated  tliat 
from  a  heat-balance  standpoint  there 
was  no  economy  over  utilizing  the  heat 
in  some  other  manner.  However,  the 
subject  was  said  to  l)e  worth  further 
investigation. 

Two  fine  papers  were  presented  by 
the  inductive  co-ordination  committee — 
one,  by  Ellis  Van  Atta,  dealing  with 
radio  interference  caused  by  pin-type 
insulators ;  the  other,  by  E.  L.  White, 
on  interference  caused  by  suspension  in¬ 
sulators.  Each  i)aper  presented  a  dis- 
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tinct  contribution  to  the  knowledge  of 
the  underlying  causes  of  radio  interfer¬ 
ence  along  transmission  lines,  outlined 
remedial  methods  and  told  of  efforts  be¬ 
ing  put  forth  by  insulator  manufacturers 
to  aid  in  the  solution  of  the  problem. 
In  order  to  expedite  solution  of  the 
problem  it  is  planned  to  build  a  3.000-ft. 
experimental  line  at  Oregon  Agricultural 
College  and  conduct  a  comprehensive 
and  exhaustive  series  of  tests  with  all 
types  of  insulators  and  at  the  various 
standard  transmission  voltages. 


Purchases  and  Mergers 

Arizona  l\nvcr  Company  Changes 
Hands — Mergers  in  Arkansas  and 
Missouri  Involve  Sizable  Properties 
— Offer  for  Radford  (Va.)  Plant 

A  SUBSTANTIAL  controlling  inter¬ 
est  in  the  Arizona  Power  Company 
was  sold  on  April  H  by  F.  E.  Kingston 
&  Company,  Hartford,  Conn.,  to  the 
Commonwealth  Utilities  Corporation  of 
St.  Louis.  It  is  understootl  that  the 
Arizona  company  will  be  liquidated.  It 
serves  a  population  of  about  thirteen 
thousand,  of  which  Prescott  is  the  cen¬ 
ter,  has  22,000  hp.  in  steam  and  hydro 
power,  a  total  capitalization  of  $7,440,- 
(M)0  and  assets  put  at  $8,376,000. 

Purchase  by  the  Arkansas  Power  & 
Light  Company  of  the  Arkansas  Public 
.Service  Company  properties,  a  deal  in¬ 
volving  approximately  $750.0(X),  has 
been  concluded,  according  to  a  dispatch 
from  Pine  Bluff,  Ark.  The  sale  in¬ 
cludes  the  light,  water  and  ice  plants 
in  Harrisburg,  Lepanto,  Ola.  Danville. 
Berryville  and  Oreen  Forest.  The 
Arkansas  Public  Service  Company  is  a 
subsidiary  of  the  Central  States  Power 
i'v  Light  Corporation  of  Dubuque,  Iowa. 

The  East  Missouri  Power  &  Light 
Company  of  Troy,  Mo.,  and  the  Mis¬ 
souri  Edison  Company  of  Louisiana. 
Mo.,  owned  and  operated  by  A.  H. 
1  atimer  and  J.  W.  Peterson,  have  been 
merged.  Both  companies  are  now 
owned  by  the  Inland  Power  &  Light 
Company  of  Missouri,  with  headquarters 
in  Chicago.  The  Missouri  Edison  has 
supplied  light  and  power  to  Louisiana 
and  other  towns  in  Pike  and  Lincoln 
Counties,  while  the  East  Missouri 
Power  &  Light  supplied  Troy  and  32 
other  towns  in  Lincoln,  St.  Charles, 
Warren  and  Montgomery  Counties. 

Purchase  of  the  Erwin  Light  &  Power 
Company  of  Erwin,  Tenn.,  by  Henry  L. 
Doherty  &  Company  of  New  York  was 
announced  April  6  by  L.  H.  Phetteplace, 
general  manager  of  the  Erwin  company. 
The  deal  involved  $200,000  approximately, 
it  is  stated.  For  a  number  of  years  the 
Erwin  Light  &  Power  Company  has  pur¬ 
chased  its  power  from  the  Tennessee  East¬ 
ern  Electric  Company,  now  a  unit  of  the 
Doherty  organization. 

Permission  is  sought  from  the  Massa¬ 
chusetts  Department  of  Public  Utilities  by 
the  Edison  Electric  Illuminating  Company 
of  Boston  to  buy  the  distribution  systems 
of  the  towns  of  Maynard  and  Acton,  now 
served  by  the  American  Woolen  Company. 
Recently  the  American  Woolen  Company 
sold  its  distribution  systems  at  Royalston 
and  South  Royalston  to  the  Gardner  Elec¬ 
tric  Light  Company. 

There  w'as  no  opposition  before  the  New 


York  Public  Service  Commissioner  to  the 
transfer  of  the  Norwood  Electric  Light  & 
Power  Company,  Yalesville,  to  the  St. 
Lawrence  Valley  Power  Corporation  or 
to  transfer  by  the  Norwood  company  to 
the  St.  Lawrence  County  Utilities  of  its 
franchise  and  system  in  Norwood  and 
Norfolk.  A  third  unopposed  petition  was 
from  the  St.  Lawrence  Securities  Com¬ 
pany  to  acquire  the  outstanding  capital 
stock  of  the  Antwerp  Light  &  Power 
Company. 

The  Theresa  Hydro-Electric  Company 
and  the  Santway  &  Vogt  Company  have 
disposed  of  their  water-power  plant  and 
distribution  system  at  Theresa,  N.  Y.,  to 
the  Antwerp  Light  &  Power  Company,  a 
subsidiary  of  the  St.  Lawrence  County 
Utilities  of  Potsdam.  N.  Y.  The  agree¬ 
ment  includes  a  plan  for  raising  the  lower 
dam  to  a  height  of  19  ft.,  giving  a  fall  of 
72  ft.  The  holdings  of  the  Santway  & 
\'ogt  Company  included  mill  property  with 
water  rights. 

Mayor  Painter  of  Radford.  Va.,  has 
been  told  by  Herbert  Markle,  district  man¬ 
ager  Appalachian  Electric  Power  Company, 
that  $275.0(X)  is  the  maximum  offer  his 
company  will  make  for  Radford’s  electric 
utility.  Mr.  Markle  is  quoted  as  asking 
that  when  the  Appalachian  company’s  dam 
gets  under  way  the  proposal  of  purchasing 
the  municipal  plant  be  submitted  to  the 
voters. 

The  Central  Illinois  Public  Service  Com¬ 
pany  has  been  authorized  by  the  Illinois 
Commerce  Commission  to  purchase  the 
Smithfield  Light  &  Power  Company  for 
$9,000. 

The  village  board  of  Adams,  Neb.,  has 
voted  to  sell  its  electric  distributing  system 
to  the  lowa-Nebraska  Light  &  Power 
Company,  from  which  it  has  been  buying 
energy  wholesale. 

On  April  16  voters  will  decide  whether 
to  sell  the  electric  light  system  at  Lake 
Norden,  S.  D.,  to  the  Union  Public  Service 
Company  of  Canby,  Minn.,  for  $6,000. 

Permission  has  been  granted  by  the 
California  Railroad  Commission  to  the 
Southern  California  Edison  Company  to 
sell  to  the  city  of  Pasadena  that  portion 
of  its  electrical  distributing  system  in  Eaton 
Canyon  Addition-  for  the  sum  of  $32,312. 

A  United  States  syndicate  has  been  nego¬ 
tiating  for  the  franchises  of  the  four  Van¬ 
couver  Island  towns  of  Courtenay,  Minto, 
Royston  and  Cumberland,  with  the  object 
of  purchasing  the  electric  light  and  power 
plants  in  each  district.  The  municipal 
plant  at  Courtenay,  the  Cumberland  Elec¬ 
tric  Light  Company’s  plant  and  the  plant 
of  the  Royston  Electric  Light  &  Power 
Company  are  involved.  Negotiations  are 
being  carried  on  to  get  an  option  on  the 
plant  of  the  Minto  Electric  Light  &  Power 
Company. 

Development  of  Stamp  Falls,  on  Van¬ 
couver  Island,  British  Columbia,  is  fore¬ 
cast  because  of  an  offer  from  unnamed 
investors  to  the  Port  Alberni  civic  au¬ 
thorities  to  purchase  the  municipal  power 
plant  for  $125,000  and  the  city’s  water 
rights  at  the  falls.  Development  of  Stamp 
Falls  would  cost  about  $500,000. 


Boston  Edison  Merger  Rumor 
Untrue,  Edgar  Says 

Press  reports  in  Boston  early  this 
week  that  financial  interests  identified 
with  the  banking  house  of  J.  P.  Morgan 
&  Company  had  acquired  control  of  the 
Edison  Electric  Illuminating  Company 
of  Boston  and  that  a  great  merger  of 
utilities  in  eastern  New  England  was 


about  to  take  place  under  these  auspices 
were  declared  to  be  without  foundation 
by  President  Charles  L.  Edgar  of  the 
Edison  company  upon  inquiry  by  the 
Electrical  World.  To  a  representa¬ 
tive  of  this  journal  Mr.  Edgar  said  on 
Monday  that  the  Edison  company  has 
acijuired  a  site  for  a  new  steam  generat¬ 
ing  plant  at  Everett  at  a  cost  of  about 
one  million  dollars ;  that  within  a  few 
years  from  fifteen  to  twenty  millions 
will  be  expended  there  to  serve  better 
the  northern  district  of  the  company’s 
territory,  and  that  construction  of  a 
switching  station  to  tie  into  the  New 
England  Power  Association’s  system 
through  Woburn  is  expected  to  start 
this  summer. 

By  the  fall  of  1930  it  is  expected  that 
energy  from  the  Fifteen-Mile  Falls  de¬ 
velopment  of  the  New  England  Power 
system  will  be  available  for  transmi.ssion 
into  eastern  Massachusetts.  Negotia¬ 
tions  between  the  companies  have  re¬ 
sulted  in  a  primary  power  agreement 
which  has  postpon^  the  necessity  for 
enlarging  the  Edgar  station  at  the  pres¬ 
ent  time,  and  a  proposed  agreement  for 
the  utilization  of  secondary  power  by 
the  interconnected  systems  is  about  to 
be  consummated.  Merger  announce¬ 
ments  in  the  press  relative  to  the 
Massachusetts  Gas  Companies  have  no 
accuracy  with  respect  to  the  Boston 
Edison  Company,  Mr.  Edgar  stated,  and 
he  pointed  out  that  the  operating  agree¬ 
ments  between  his  organization  and  the 
New  England  Power  Association  should 
not  be  interpreted  with  financial  sig¬ 
nificance. 


“Light’s  Golden  Jubilee” 
Essay  Contest 

W.  S.  Vivian,  chairman  of  the  N.E. 

L. A.  public  speaking  committee  (Public 
Relations  Section),  announces  that  N. 
H.  Boynton,  in  charge  of  sales  promo¬ 
tion.  National  Lamp  Works,  and  repre¬ 
senting  "Light’s  Golden  Jubilee”  com¬ 
mittee,  offers  a  first  prize  of  $150  cash 
and  a  second  prize  of  $75  cash  to  the 
two  employees  of  member  companies  of 
the  N.E.L.A.  who  prepare  the  best  two 
essays  on  "Light’s  Golden  Jubilee.” 
These  essays  in  general  should  briefly 
treat  of  the  history  of  light,  its  success¬ 
ive  stages  of  development,  the  invention 
of  the  incandescant  lamp  by  Edison, 
what  modern  lighting  means  both  to  our 
present  civilization  and  the  electric  light 
and  power  industry  and  what  the  electric 
light  and  power  industry  has,  through 
light,  contributed  to  the  progress  of  the 
nation.  Contestants  may  write  to  W. 

M.  Skiff,  chairman  Speakers’  Bureau. 
Nela  Park,  Cleveland,  Ohio,  and  he  will 
supply  them  with  informative  material 
on  “light.” 

Any  employee  of  a  member  company 
of  the  N.E.L.A.,  excepting  officers,  man¬ 
agers,  general  office  department  heads 
and  those  who  specialize  in  the  sale  of 
light,  is  eligible  to  compete.  Essays 
should  not  contain  more  than  1,500 
words  and  should  be  received  by  Mr. 
Skiff  on  or  before  May  15.  P'urther 
conditions  to  be  observed,  of  which  there 
are  several,  will  be  supplied  by  him. 
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Westinjjhouse  I. amp  Com¬ 
pany  Lighting  Institute 

S/'diioiis  I'loor  in  Ni'rv  York  City  If ’ill 
He  Hevoted  to  Laboratory  If ’here 
Competitors'  liquipmcnt  as  fVcll  as 
Its  Oum  ff’ill  He  lixhibited 

MUC'H  interest  has  l)een  aroused  in 
electric  iitility  and  lig’htin^  circles 
hy  the  W’estinjjhouse  Lamp  Company’s 
announcement,  just  made,  that  it  is 
about  to  establish  the  Westinghouse 
Lightinjr  Institute  for  the  display  of 
illumitiatin^  e*|uipment — its  competitors’ 
as  well  as  its  own — and  as  a  laboratory 
where  any  one  can  test  lightinpf  effects, 
even  on  tlie  scale  itu'olved  in  floodlight¬ 
ing  a  skyscraper. 

'I'lie  Institute  will  occupy  an  entire 
floor  (more  than  4(Mldf)  sepft.)  of  the 
(irand  Central  I’alace  in  New  ^’ork 
City  and  is  designed  to  afford  a  work¬ 
ing  demojist ration  of  the  latest  develop¬ 
ments  in  illumination  wherever  applied, 
riie  appearance  of  streets,  offices,  fac¬ 
tories,  stores,  show  windows,  theaters, 
.schoolrooms,  residences  and  garages  has 
been  simulated  closely  in  the  various 
subdivisions  of  the  flewr,  so  that  every 
piece  of  e(|uipment  and  every  lighting 
effect  will  he  .seen  in  its  natural  environ¬ 
ment.  and  wiring  and  control  apparatus 


Uoorn  1  —  (Jeiieral  oftice.  2 — Director’s 
oHice.  3— Conference  room.  4 — “Circle  W” 
room.  5 — Corridor.  fi — Uecepti»)n  room. 
7 — I’liblic  hall.  8 — 'Transportation  and  avi¬ 
ation.  9 — Klectrical  store.  10 — Industrial 
lig:htin^.  11 — .Vutomotive.  12 — Home.  13 — 


are  installed  to  the  best  practical  ad¬ 
vantage.  It  is  not  intended  to  try  to 
make  room  for  every  new  piece  of  equip¬ 
ment,  hut  many  types,  constantly  chang¬ 
ing.  will  he  shown  and  the  availability 
of  other  types  will  he  made  clear. 

With  great  public  spirit,  the  Westing- 
house  company  has  undertaken  the 
heavy  expense  involved  in  the  interest 
of  the  further  development  and  progress 
of  artificial  illumination.  fhe  exhibit 
will  he  directed  hy  Ralph  Neumuller, 
who  is  well  known  in  the  electrical  in- 
du.stry,  having  formerly  been  manager 
of  the  advertising  and  merchandising 
activities  of  the  United  Electric  Light 

Power  Company,  New  York,  and  an 
active  member  of  N.E.L.A.  committees. 


European  Engineers  to  Visit 
Us  on  Way  to  Tokyo 

Arrangements  for  the  reception  of  one 
hundred  of  Europe’s  most  distinguished 
engineers  and  scientists,  who  will  arrive 
during  the  summer  en  route  to  the 
World  Engineering  Congress  at  Tokyo, 
have  been  placed  in  charge  of  Roy  V. 
Wright,  president  of  the  United  Engi¬ 
neering  Societies,  as  chairman  of  the 
New  S"ork  reception  committee,  accord¬ 
ing  to  announcement  from  Maurice  Hol¬ 
land.  executive  secretary  of  the  Ameri¬ 


14 — ('ourt.  1.5 — “Mazda  Avenue.” 
K; — Cross  street.  17 — Electrical  advertis¬ 
ing.  18 — Department-store  front,  lit — .\u- 
ditorium  and  stage.  20  —  Central-station 
display  room.  21 — Art  gallery.  22 — School 
lighting.  23 — Shop. 


can  committee  of  the  congress,  of  which 
Dr.  Elmer  A.  Sperry  is  chairman.  Mr. 
Wright  will  be  aided  by  a  committee  of 
New  York  engineers. 

Besides  two  delegations  of  approxi¬ 
mately  forty  each  from  Great  Britain 
and  Germany  respectively,  engineers 
from  Sweden,  Denmark.  France  and 
Italy  are  expected  to  arrive  in  August 
and  September.  Each  of  these  countries 
has  indicated  that  its  foremost  engineers 
will  be  included  in  its  delegation.  Mr. 
Wright’s  committee  will  plan  inspection 
trips  for  the  foreign  delegations  and  ar¬ 
range  for  their  entertainment  and  trans¬ 
portation  while  here. 

The  foreign  delegations  will  sail  from 
the  Pacific  Coast  for  Japan  about  the 
time  that  the  American  delegation, 
which  is  now  composed  of  235  engi¬ 
neers  from  all  farts  of  the  country  and 
their  families,  sails  from  San  Francisco. 
The  .American  party  has  reserved  a  spe¬ 
cial  ship  and  will  embark  at  San  Fran¬ 
cisco  on  October  11. 

With  Mr.  Wright  on  the  New  York 
reception  committee  are  Bancroft  Gher- 
ardi,  J.  V.  W.  Reynders,  F.  R.  Low. 
C.  O.  Mailloux,  A.  W.  Berresford,  H. 
Foster  Bain,  F.  L.  Hutchinson.  Calvin 
W.  Rice  and  George  T.  .Seabury.  Of¬ 
fices  will  be  set  aside  for  the  visitors 
in  the  headquarters  of  the  American 
committee  of  the  World  Engineering 
Congress  at  the  Engineering  Societies 
Building. 

The  Japanese  Ambassador,  Katsuje 
Debuchi,  will  be  the  guest  of  honor  at  a 
dinner  to  be  given  by  the  .American 
committee  at  the  Carlton  Hotel  in 
Washington  on  April  24  during  the  an¬ 
nual  meeting  of  the  National  .Academy 
of  Sciences.  John  Hays  Hammond  is 
in  charge. 

Philadelphia  Firm  Protests 
Against  Utilities 

The  Merchant  &  Evans  Company  of 
Philadelphia,  which  sells  lighting  ap¬ 
pliances,  has  filed  with  the  Federal 
Trade  Commission  a  prote.st  against 
having  to  compete  with  utility 'com¬ 
panies,  which  it  charges  with  “needless, 
destructive,  wasteful  and  often  illegal 
competition  at  public  expense  in  the 
fields  of  private  enterpri.se.’’  Powell 
Evans,  president  of  the  company,  .says  in 
his  complaint: 

“In  view  therefore  of  this  virtually 
universal  destructive  public  utility  com¬ 
petition  everywhere  in  the  appliance 
field  and  the  definite  current  trend  to¬ 
ward  even  more  extravagant  and  inten- 
siv’e  competition  from  this  source  for 
the  future,  with  eventual  monopoly  in 
view,  it  has  become  a  matter  of  life  and 
death  for  all  independent  interests  op¬ 
posed  to  public  utility  purposes  and 
methods  in  this  business  to  estahli.sh 
communication  and  co-operation  and 
jointly*  organize  a  process  and  plan  of 
correction  in  every  city  and  state  and 
at  Washington.” 

The  complaint  filed  hy  the  company 
named  fifteen  utilities  companies  in  the 
gas  and  electric  field  in  Pennsylvania, 
New  Jersey,  Delaware,  .Maryland  and 
New  York. 


Depew  Place 

\< . /66'i  . >1 


Lexington  Ave. 

Lay-out  of  ff’estiughouse  Lighting  Institute's  offices  and  laboratory 
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Briefer  News 

Lower  Rates  for  Green  Bay  Terri¬ 
tory. — The  Wisconsin  Railroad  Com¬ 
mission  has  authorized  the  Wisconsin 
Public  Service  Corporation  to  revise 
its  present  rates  for  lighting,  heating 
and  cooking  purposes.  The  company 
estimates  that  the  new  schedule  will  re¬ 
duce  its  total  revenue  about  $42,000 
annually,  benefiting  small  users  of  elec¬ 
tricity  in  and  around  Green  Bay,  Oconto 
and  Oshkosh. 


Power  Company  Plants  Two  and 
A  Half  Million  Trees  in  Northern 
New  York. — The  Malone  (N.  .Y.) 
Light  &  Power  Company  will  plant  a 
million  Norway  spruce  trees  during  the 
coming  summer  on  a  tract  owned  by  the 
company  along  the  Salmon  River  in  the 
Titusville  section.  When  this  work  is 
completed  the  company  will  have  planted 
two  and  one-half  million  trees  in  three 
years. 


Thunderstorm  Throws  .300,000 
Extra  Kilowatts  on  New  York  Com¬ 
panies’  Load. — A  sudden  thunderstorm 
which  swept  over  New  York  City  on 
the  afternoon  of  April  4  added  300,000 
kw.  to  the  Edison  companies’  load, 
bringing  a  peak  of  1,014,400  kw.  at 
3:45  p.m.  The  difference  between  this 
load  and  normal  load.  President  Sloan 
said,  was  five  times  greater  than  the 
difference  met  during  a  recent  prize 
fight,  when  thousands  of  boxing  enthu¬ 
siasts  sat  up  late  to  get  returns 


Survey  of  Platte  River  Basin  May 
Involve  Power  Generation. — Twenty- 
five  army  engineers  have  begun  a  sur¬ 
vey  of  the  Platte  River  basin  in  Ne¬ 
braska  in  connection  with  flood-control 
work  and  to  determine  whether  a  series 
of  storage  reservoirs  can  he  con¬ 
structed  at  various  points  to  retain 
these  waters  in  time  of  flood.  Governor 
Weaver  has  assigned  Prof.  Clark  E. 
Mickey  of  the  state  university  engineer¬ 
ing  faculty,  who  has  made  surveys  in 
the  past  in  connection  with  the  Tri- 
County  project,  and  engineers  from  the 
State  Department  of  Public  Works  to 
co-operate  with  the  government  group 
and  to  recommend  plans  for  economic 
application  of  the  .stored  waters  for  ir¬ 
rigation  and  possible  power  purposes. 


Second  22fl-Kv.  Line  from  Gati¬ 
neau  Power  Station  to  Leaside  Will 
Cost  $2. 150, 000. — It  has  been  estimated 
that  the  total  cost  of  the  second  226- 
mile.  220-kv.  transmission  line  from  the 
Paugan  Falls  station  of  the  Gatineau 
Power  Company  to  the  Leaside  station 
of  the  Ontario  Hydro-Electric  Commis¬ 
sion  will  he  approximately  $2,150,000. 
Of  this  amount  the  Gatineau  Power 
Company  will  have  $450,000  to  bear  for 
the  construction  of  its  share  of  the  line 
from  Paugan  to  Chats  Falls,  where  the 
Ontario  Hydro  takes  it  over.  Con¬ 
struction  on  the  new  line  will  begin  the 
latter  part  of  this  year.  Each  line  will 
have  a  designed  capacity  load  of  130,- 


000  bp.  Between  them  the  contract  for 
260,000  hp,  will  be  filled  by  1931,  the 
date  when  the  contract  calls  for  com¬ 
pletion  of  the  full  amount.  . 


Defeat  of  Municipal  Ownership 
AT  Chippewa  Falls,  Wis.,  Was  De¬ 
cisive. — Defeat  of  the  two  proposals  for 
municipal  ownership  at  Chippewa  Falls, 
Wis.,  reported  last  week  on  page  700, 
appeared  overwhelming  when  the  full 
returns  were  received.  The  proposal 
to  purchase  the  Northern  States  Power 
Company’s  electrical  distribution  system 
was  defeated  by  2,039  to  470,  and  that 
calling  for  the  purchase  of  two  water¬ 
power  sites  at  Glen  Loch  Dam  by  2,107 
to  404.  This  makes  the  fourth  time 
that  municipal  ownership  advocates  have 
lost  in  Chippewa  Falls. 


Northern  States  Interconnected 
.System  Little  Troubled  by  Tornado. 
— Vindication  of  the  Northern  States 
Power  Company’s  interconnected  steam 


and  hydro  .system,  if  any  were  needed, 
came  on  April  5  when  a  tornado  ripped 
through  parts  of  Wisconsin  and  Minne¬ 
sota,  causing  24  deaths  and  heavy  prop¬ 
erty  loss,  including  much  damage  to 
communication  systems.  Although  the 
transmission  lines  from  the  company’s 
hydro  plants  were  all  put  out  of  com¬ 
mission  temporarily,  the  steam  plants  at 
Minneapolis  and  St.  Paul  at  once  picked 
up  the  load.  Breaks  on  a  number  of 
lines — the  Coon  Rapids,  the  southern 
and  northern  lines  in  Wisconsin,  the  St. 
Croix  line  and  others — followed  one 
another  in  rapid  succession,  but  so 
quickly  were  the  necessary  switchings 
and  readjustments  made  that  the  total 
suspension  and  inconvenience  was  al¬ 
most  negligible. 


Swift  Creek  Plant  at  Junction 
OF  Lewis  River  Would  Furnish  12,- 
000  Hp. — Further  details  of  the  hydro¬ 
electric  project  on  Swift  Creek  in  Ska¬ 
mania  County,  Wash.,  at  the  junction  of 
Lewis  River,  for  which  rights  are 
sought,  as  already  reported,  by  George 
McCoy  of  Vancouver,  Wash.,  give  its 
estimated  output  at  12,000  hp.  It  would 
be  built  about  28  miles  northeast  of 


Stevenson,  would  require  125  sec-ft.  of 
water  and  the  total  fall  would  be  850  ft. 
A  timber  crib  dam,  20  ft.  high,  100  ft. 
along  the  top  and  50  ft.  along  the  bot¬ 
tom,  would  be  constructed,  and  a  flume 
line  2J  miles  in  length  would  convey  the 
water  to  the  power  plant,  where  two 
5,000-kva.  generators  would  be  installed. 


Chamber  of  Commerce  to  Meet  at 
Washington,  April  29-May  3. — The 
seventeenth  annual  meeting  of  the 
United  States  Chamber  of  Commerce 
will  be  held  at  Washington  in  the  week 
of  .April  29-May  3.  Among  the  great 
variety  of  business  and  trade  topics  that 
will  come  before  it  is  that  of  “govern¬ 
ment  ownership  interference  with  water¬ 
power  development.’’  This  will  be  the 
subject  matter  of  a  “round-table’’  con¬ 
ference,  when  the  question  will  be  asked, 
“Is  privately  owned  electrical  industry 
seriously  threatened  by  government- 
owned  water-power  competition?’’ 


French  Courts  Declare  Elec¬ 
tricity  Dutiable. — A  case  has  just 
been  concluded  in  the  courts  at  Belfort, 
France,  in  which  the  French  customs 
authorities  sued  an  electricitv  company 
for  80,000,000  francs  ($3.2{)b,000 )  for 
non-payment  of  import  duty  on  electrical 
energy  obtained  from  Switzerland.  The 
company  resisted  the  claim,  asserting 
that  electrical  energy,  being  imponder¬ 
able,  could  not  be  taxed.  The  court 
decided  in  favor  of  the  law  and  ordered 
the  company  to  pay  to  the  authorities 
40,000,000  francs  as  duty,  an  additional 
40,000,000  francs  as  a  fine  and  smaller 
amounts  for  costs. 


Puget  Sound  Company  Adds  $2,500,- 
000  TO  Budget. — The  1929  budget  of 
the  Puget  Sound  Power  &  Light  Com¬ 
pany,  Seattle,  originally  placed  at 
$9,000,000,  has  been  increased  by  $2,500,- 
000  because  the  company  has  decided  to 
install  the  second  50,000-hp.  steam  unit 
in  its  new  Shuffleton  plant  near  Renton, 
Wash.  The  plant  with  one  such  unit, 
now  well  advanced  in  construction,  is 
to  be  ready  for  operation  September  1, 
1929.  The  installation  of  the  second 
unit  is  to  go  forward  concurrently  with 
the  first,  and  completion  of  this  second 
unit  is  scheduled  for  August,  1930. 
Details  of  the  company’s  original  bud¬ 
get  were  published  in  Electrical 
World  for  January  26  (page  214). 


Short  Course  for  Chicago  Women 
IN  Electrical  Home.making.  —  More 
than  seventy  members  of  the  women’s 
division  of  the  Electric  Association  of 
Chicago  have  registered  for  a  short 
course  which  is  being  conducted  to 
acquaint  them  with  the  origin  and  ap¬ 
plication  of  electricity.  The  course  in¬ 
cludes  a  lecture  on  the  generation  of 
electricity,  with  working  model,  which 
was  given  at  the  Electric  Club  April  2 ; 
a  lecture  on  wiring  and  lighting,  with 
working  model,  given  at  the  club  .April 
9 ;  a  demonstration  of  washing  machines, 
ironers  and  refrigerators  to  be  held  at 
the  Electric  Shop  of  the  Commonwealth 
Edison  Company  April  16;  a  demonstra¬ 
tion  of  table  appliances  at  the  Public 
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Service  Conipany  model  home  in  Oak 
Park,  April  23,  and  a  demonstration  of 
electric  ranjjes  at  the  factory  of  the 
l^dison  Electric  Appliance  ('ompanv 
April  27. 


Santa  Cri’z  to  \'otk  on  DisTKiisr- 

TION  OK  I’OWKR  HY  M  U  N ICI  I’AI.ITY. - 

An  ordinance  has  been  adopted  hy  the 
City  Council  of  Santa  Cruz,  Calif.,  fix- 
iiifj  next  'I'uesday  as  the  date  when  the 
voters  will  decide  whether  the  munici¬ 
pality  shall  enter  the  business  of  dis- 
trihutinjj  electric  power.  The  People’s 
Construction  Company  of  San  Fran¬ 
cisco  has  offered  to  build  a  power  plant 
on  the  San  Lorenzo  River  and  transmit 
power  to  he  distributed  hy  the  munici¬ 
pality.  The  city  would  agree  to  buy 
electrical  energy  for  40  years  and  at  the 
end  of  that  time  the  plant  would  revert 
to  the  city.  .Xt  present  the  community 
is  served  hy  the  Coast  Counties  (las  & 
Electric  Company. 


Detroit  Edkson  Company  Com¬ 
pletes  .Several  Construction  Jobs. — 
t'onstruction  work  on  the  Detroit 
h'dison  Company’s  new  24,00()-volt  out¬ 
door  switching  .station  at  Marysville  has 
been  completed,  and  this  station  will  he 
ready  for  operation  as  soon  as  lines  can 
he  cut  over  from  the  switch  house  in  the 
power  plant.  I'lie  Burtch  substation 
has  been  completed  at  the  southwest 
corner  of  the  Burtchville-firand  'I'own 
Line  Road  and  the  Lakeport-Blaine 
Road  to  serve  the  villages  of  Blaine  and 
Jefldo  and  vicinity  northwest  of  Port 
Huron,  thereby  relieving  Pine  Grove 
substation.  A  new  metering  station 
has  been  completed  at  Lakeport,  about 
8  miles  north  of  Port  Huron.  Altera¬ 
tion  work  at  McGraw  sub.station,  chang¬ 
ing  it  over  to  a  class  “C”  station  similar 
to  the  remodeled  Hart  substation,  is 
nearing  completion.  The  substructure 
for  the  new  Turner  substation  has  been 
completed,  and  steel  erection  work  is 
well  advanced. 


Tow  A  Men  Dlsci^ss  Power  and 
Indu.stry.  —  Representatives  of  public 
utilities  and  other  Iowa  industries 
gathered  with  members  of  the  f.iculties 
of  the  Iowa  .State  College  and  of  the 
.State  L’niversity  of  Iowa  at  Iowa  City, 
•April  2  to  4,  to  discuss  Iowa’s  material 
resources  and  means  for  developing  new 
industries.  The  availability  of  electric 
power  for  all  possible  present  and 
future  needs  was  pointed  out  by  execu¬ 
tives  of  the  electrical  industry.  Market 
and  distribution  problems  were  dis¬ 
cussed  by  rejiresentatives  of  the  indus¬ 
tries.  of  the  faculties  and  the  Lbiited 
.States  Department  of  Commerce.  There 
was  considerable  discussion  of  the  de¬ 
velopment  of  new  industries  which  are 
being  started,  based  on  the  state’s  raw 
materials.  .Among  the  utility  and  elec¬ 
trical  men  who  t(M)k  part  were  Joe  Car¬ 
michael.  Des  Moines;  L.  R.  King. 
Davenport;  .Arthur  Huntington.  Cedar 
Rapids;  .A.  D.  .Altree.  C'hicago;  J.  T. 
R(mx1,  professor  of  electrical  engineer¬ 
ing,  L’niversity  of  Wisconsin;  R.  D. 
Hayes.  Dubuque,  and  Charles  C.  Clark, 
Des  Moines. 


Indiana  Commission  Still  W’res- 
TLiNG  WITH  Insull  Merger. — Indian¬ 
apolis  reports  indicate  a  coming  change 
of  |¥)licy  on  the  part  of  the  F’ublic  Serv¬ 
ice  Commission  in  handling  the  proposed 
seventy-mill ion-dollar  merger  of  Insull 
electric,  gas  and  interurban  railway 
properties  in  that  state.  The  problem 
of  evaluating  these  properties  has  for 
months  strained  the  resources  of  the  com- 


Coming  Meetings 

[A  complete  directory  of  electrical 
as.sociation.s,  with  their  secretaries,  is 
published  in  the  first  issue  of  every 
volume.  For  latest  list  see  issue  for 
January  5,  page  80.] 

Great  T.,akes  Division,  N.E.L.A. — Engi¬ 
neering  Section,  Drake  Hotel,  Chi¬ 
cago,  April  18-20.  Miss  S.  J. 
Bowles,  20,5  Illinois  Mine  Workers’ 
Bldg.,  Springfield,  Ill. 

American  Welding  Society — Engineer¬ 
ing  Societies  Bldg.,  New  York,  April 
22-26.  M.  M.  Kelly,  29  West  39th 
St.,  New  York. 

Middle  West  Division,  N.E.D.A. — Hotel 
Fontenelle,  Omaha,  Neb.,  April  24-26. 
T.  A.  Browne,  Lincoln,  Neb. 
Southwestern  Division,  N.E.T.,.A.  — 
Arlington  Hotel,  Hot  Springs,  Ark., 
April  30-May  3.  S.  J.  Ballinger, 
San  Antonio  Public  Service  Co.,  San 
Antonio,  Tex. 

Southwestern  Public  Service  Associa¬ 
tion — Hot  Springs,  Ark.,  April  30- 
May  3.  E.  N.  Willis,  403  Slaughter 
Bldg.,  Dallas,  Tex. 

Arkansas  Utilities  Association  — 
Arlington  Hotel,  Hot  Springs,  Ark., 
April  30-May  3.  R.  I.  Brown, 
Arkansas  Power  &  Light  Co.,  Little 
Rock,  Ark. 

Indiana  Electric  Light  Association  — 
Hotel  Gary,  Gary.  Ind.,  May  1-3. 
William  Stokes,  1548  Consolidated 
Bldg.,  Indianapolis,  Ind. 

American  Institute  of  Electrical  Engi¬ 
neers — Regional  meeting,  Dallas, 
Tex.,  May  7-9 ;  summer  convention, 
Swampscott,  Mass.,  June  24-28.  F.  L. 
Hutchinson,  33  West  39th  St.,  New 
York. 

East  Central  Division,  N.E.L.A.  — 
Ixiuisville,  Ky.,  May  7-10.  D.  L. 
Gaskill,  Greenville,  Ohio. 
Southeastern  Division,  N.E.L.A. — Ashe¬ 
ville,  N.  C.,  May  8-10.  C.  M.  Kllian, 
207  Bona  Allen  Bldg.,  Atlanta. 
Missouri  Association  of  Public  Utilities 
— Bothwell  Hotel,  Sedalia,  May  16- 
18.  F.  D.  Beardslee,  315  N.  12th 
St.,  St.  Louis. 

National  Electrical  Manufacturers’ 
Association  —  The  Home.stead,  Hot 
Springs,  Va.,  May  20-25.  S.  N.  Clark¬ 
son,  420  Lexington  Ave.,  New  York. 
American  Electrochemical  Society — 
Toronto,  May  27-29.  C.  G.  Fink, 
Columbia  University,  New  York. 
National  Electrical  Wholesalers’  Asso¬ 
ciation — The  Homestead,  Hot  Springs, 
Va.,  May  27-31.  E.  Donald  Tolies, 
165  Broadway,  New  York. 

National  Electric  l-ight  Association — 
.\tlantic  City.  N.  J.,  June  3-7.  A.  J. 
Marshall,  420  Lexington  Ave.,  New 
York. 

North  Central  Electric  Association — 
Breezy  Point,  Pequot,  Minn.,  June 
16-18.  J.  W.  Lapham,  803  Plymouth 
Bldg.,  Minneapolis. 

Association  of  Iron  and  Steel  Electri¬ 
cal  Engineers — Pittsburgh,  June  17- 
21.  ,1.  F.  Kelly,  1007  Empire  Bldg., 

Pittsburgh. 

Canadian  Electrical  Association  • — 
.Mgonquin  Hotel.  St.  .Vndrew’s  by 
the  Sea,  N.  B.,  June  19-21.  H,  M. 
Lyster,  712  Power  Bldg.,  Montreal. 
Pacific  Coast  Electrical  Association — 
Del  Monte,  Calif.,  June  19-22.  S.  H. 
Taylor,  447  Sutter  St.,  San  E'ran- 
cisco. 

Society  for  the  Promotion  of  Elngineer- 
ing  Education — Ohio  State  Univer¬ 
sity,  Columbus,  June  19-22.  F.  I.,. 
Bishop,  University  of  Pittsburgh, 
Pittsburgh. 

Northwest  Electric  l..ight  and  T’ower 
.Vssociation— Seattle,  June  26-29.  B. 
Snow,  1206  Spalding  Bldg.,  Portland, 
Ore. 


mission  in  men  and  money  available  for 
the  investigation.  It  is  now  reported 
that  John  W.  McCardle,  former  chair¬ 
man  of  the  commission,  will  be  reap¬ 
pointed  to  that  office,  in  .succession  to 
Frank  T.  Singleton,  and  that  hy  a  three- 
to-two  vote  in  the  commission  the  engi¬ 
neering  force  of  seven  men  and  the 
accounting  force  of  four  men  investi¬ 
gating  the  merger  programs  will  make 
all  future  reports  to  the  heads  of  these 
two  deiiartments,  without  being  respon¬ 
sible  for  direction  or  co-ordination  of 
their  efforts  and  work  to  any  one  com¬ 
missioner.  Just  how  this  will  affect  the 
utility  interests  involved  is  problematical. 


Sioux  Falls  to  Vote  on  Munici¬ 
pal  Plant  Expansion. — Sioux  Falls, 
S.  D.,  will  vote  April  16  on  a  bond 
issue  of  $100,000  for  expansion  of  the 
municipal  electric  plant  to  supply  elec¬ 
tric  light  and  power  to  private  con- 
.sumers  in  competition  with  the  Northern 
States  Power  Company.  'Phe  expan¬ 
sion  also  would  provide  for  supplying 
energy  for  lighting  the  streets  and  puli- 
lic  buildings  and  power  for  the  city 
water  plant.  The  Sioux  Falls  Argits- 
Leadcr  di.sapproves  the  project,  asking 
“why  the  city  should  enter  into  com¬ 
petition  with  a  private  company  that  is 
giving  good  service  at  reasonable  rates.’’ 


Purdue  Gives  Household  Equip¬ 
ment  Course  for  Women.  —  In  co¬ 
operation  with  the  School  of  Home 
Economics  of  Purdue  University.  Lafay¬ 
ette.  Ind.,  the  electric  and  gas  companies 
of  the  Hoosier  State  acted  in  the  last 
week  of  March  as  sponsors  for  a  short 
course  in  household  equipment  which 
was  attended  by  almost  one  hundred 
women  from  Indiana.  Wisconsin,  Mich¬ 
igan.  Illinois  and  Ohio  employed  in 
the  utility  business.  Dean  Mary  L. 
Matthews  was  in  active  charge  of  the 
course.  Manufacturers  of  many  kinds 
of  household  machinery  and  appliances 
operated  by  electricity  or  gas  .sent 
displays  of  their  products,  and  many 
men  and  women  prominent  in  utility 
circles  addressed  the  classes. 


O.vTARio  Power  Transmis.sion  .Suf¬ 
fers  FROM  Gale. — Power  lines  and  tele¬ 
phone  and  telegraph  service  suffered  in 
a  furious  gale  which  swept  Ontario  on 
Ajiril  1,  .said  to  have  been  the  most 
violent  in  twenty  years.  Electrical  serv¬ 
ice  in  many  parts  of  the  province  was 
disrupted  with  a  consequent  loss  to 
industries  and  a  general  tie-up  in  busi¬ 
ness.  Woodstock  was  entirely  without 
power  for  some  time,  and  just  outside 
that  place  the  wind  tore  down  the  high- 
tension  cables  that  carry  power  to 
neighboring  towns  and  villages.  'I'hc 
gale  wrought  havoc  at  Niagara  Falls, 
Ontario,  where  the  steel  framework 
which  carries  a  flagpole  in  front  of  the 
city  hall  was  blown  across  trolley  and 
telephone  wires.  Many  large  indus¬ 
trial  plants  were  affected.  Hundreds  of 
poles  were  also  blown  down  on  the 
Georgian  Bay  system  of  the  Hydro 
commission,  and  during  the  greater  part 
of  the  day  the  town  of  Barrie,  north  of 
Toronto,  was  witho’.it  power  and  light. 
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New  York  Transit  Com¬ 
mission  Upheld 

[hiitcd  States  Supreme  Court  Declares 
luterjerence  of  Federal  District  Court 
in  Subsvay  Fare  Coiitroi'crsy  "Im¬ 
provident  and  Beyond  Proper  Dis¬ 
cretion” 

ECLINING  to  find  the  5-cent  fare 
of  the  InterhorouKh  Rapid  'I'ransit 
Company  of  New  York  City  confisca¬ 
tory,  the  United  States  Supreme  Court 
on  Monday  of  this  week,  in  the  course 
of  a  long  judgment,  criticised  the  United 
States  0)urt  for  the  .Southern  District 
of  New  York  because  it  granted  an  in¬ 
terlocutory  injunction  to  prevent  the 
New  York  Transit  Commission  and  the 
C'ity  of  New  York  from  interfering  with 
the  collection  of  a  7-cent  fare  pending 
adjudication  in  the  state  courts.  The 
.Supreme  Court,  with  three  members 
dissenting,  dissolved  the  injunction 
granted  hy'the  lower  court,  saying: 

Considering  the  entire  record,  we  think 
the  challenged  order  was  improvident  and 
heyond  the  proper  discretion  of  the  court. 
'I'he  record  is  voluminous :  the  contracts  be¬ 
tween  the  parties  are  complex :  the  relevant 
statutes  intricate.  No  decision  of  this  court 
or  any  court  of  New  \'ork  authoritatively 
determines  the  questions  at  issue.  The 
basic  one  calls  for  construction  of  com¬ 
plicated  state  legislation. 

To  support  the  action  of  the  court  below, 
it  would  be  necessary  to  show  with  fair 
certainty,  first,  that  before  the  original  bill 
w'as  filed  the  commission  had  taken,  or  was 
about  to  take,  some  improper  action  in  re¬ 
spect  of  the  Interborough  company’s  new 
schedules  or  its  application  for  leave  to  dis¬ 
continue  the  5-cent  rate  and  establish  one 
of  7  cents,  and.  secondly,  that  the  5-cent 
fare  was  so  low  as  to  be  confiscatory  while 
the  proposed  change  to  7  cents  was  reason¬ 
able.  We  think  neither  of  these  things  ade- 
(|uately  appears  from  the  record. 

.^t  most,  prior  to  the  original  bill,  the 
commission’s  members  had  accepted  the 
view  that  it  lacked  jurisdiction  to  permit  a 
new  rate  because  the  existing  one  was  ir¬ 
revocable  fixed  by  lawful  contracts  and  had 
determined  promptly  to  seek  enforcement 
of  the  city’s  supposed  rights  by  proceedings 
in  the  state  courts.  This  was  neither  arbi¬ 
trary  nor  unreasonable.  No  ground  existed 
for  anticipating  undue  delay  or  hardship. 
The  purpose  of  the  commission  was  in  en¬ 
tire  accord  with  rulings  announced  as  early 
as  1920  and  seemingly  no  longer  contro¬ 
verted  when  in  1925  the  Interborough  ap¬ 
plied  for  legislative  relief.  There  had  been 
abundant  opportunity  to  test  the  point  of 
law  by  appeal  to  the  state  courts. 

Recent  Court 

Decisions 
c/^ _ ! _ 

CorxTY  Engineers’  .Authority  to 
Dictate  Position  of  Poles  on  Iowa 
Highways. — The  Supreme  Court  of  Iowa, 
in  Central  States  Electric  Company  vs. 
Pocahontas  County,  held  that  the  company, 
to  which  the  Railroad  Commission  had 
granted  authority  to  erect  a  high-voltage 
transmission  line  along  a  highway,  had 
been  properly  enjoined  from  placing  its 
line  of  poles  at  a  place  other  than  that 


designated  by  the  county  engineer,  the  law' 
prescribing  that  new  ’’lines"  shall  be  located 
bv  the  countv  engineer  referring  to  ixdes. 
(22.1  N.W.  236. )♦ 


ICi.ECTRic  Wire  Used  iv  Manufactur¬ 
ing  Business  Not  a  ’’Hidden  Danger,’’ 
Desdite  Absence  of  Insulation  Through 
Wear. — A  judgment  for  the  defendant  in 
Minick  v.s.  Wind.sor  Brick  Comiiany  was 
affirmed  by  the  Ohio  C'ourt  of  .Appeals, 
wfi'ich  declared  that  damages  could  not  be 
collected  becau.se  of  injury  to  a  boy  who, 
while  on  manufacturing  premises  for  his 
own  punioses.  came  into  contact  w'ith  an 
electric  wire  used  in  the  business,  from 
which  wire  the  insulation  had  been  worn. 
The  hoy.  the  court  held,  w'as  at  the  most 
a  licensee  to  whom  the  company  owed  no 
special  duty,  and  the  wire  was  not  a  ’’hid¬ 
den  danger.”  (164  N.E.  769.) 


That  Kxi^rcise  of  Jurisdiction  by 
Commission  Will  Inflict  Hardship  Is 
Not  Ground  for  Prohibition. — The  Su¬ 
preme  Court  of  the  State  of  VV’ashington  has 
found,  in  State  ex  rel.  Grays  Harbor  Rail¬ 
way  &  I-ight  Company  vs.  Denney,  that  the 
company  has  no  ground  for  objecting  to  the 
exerci.se  of  jurisdiction  by  the  Department 
of  Public  W’orks  bccau.se  a  hardship  might 
Ik-  inflicted  on  the  company  through  the 
expenditure  necessary  for  it  to  incur  in  the 
valuation  of  its  projierty.  This  exjK'iidi- 
ture,  the  court  points  out.  will  be  one 
voluntarily  assumed  by  the  company,  not 
made  compulsory  by  the  law.  If  it  should 
finally  appear  that  the  department  was 
liroceeding  improperly,  the  company  w'ould 
have  an  adequate  remedy  by  appeal.  (274 
Pac.  791.) 


Specific  Averments  of  Negligence  Do 
Not  Re.strict  (ieneral  .Alleg.ations. — A 
directed  verdict  for  the  defendant  in  .Sim¬ 
mons  vs.  Terrell  h'lectric  Light  Company 
sustained  by  the  Court  of  Civil  Appeals 
of  Texas  (Electrical  World,  March  17, 
1928,  page  578)  has  been  reversed  by  the 
Commission  of  .Appeals  and  the  suit  re¬ 
manded  for  retrial.  The  lower  courts 
found  for  the  company  on  the  ground  that 
testimony  regarding  certain  details  of  in¬ 
jury  to  the  plaintiff  through  being  struck 
in  the  eye  by  a  broken  electric  w'ire  were 
not  credible.  The  Commission  of  Appeals 
held  that  these  specific  averments  should 
not  have  led  to  the  withholding  of  the  case 
from  the  jury  despite  the  general  allega¬ 
tions,  inasmuch  as  evidence  tended  to  show 
that  the  plaintiff  was  in  a  place  where  he 
had  a  right  to  be,  that  the  wire  was  in  a 
place  w’here  the  defendant  had  no  right  to 
iiave  it,  that  it  fell  and  produced  injury, 
and  inasmuch  as  the  reason  for  its  falling 
was  not  directly  shown.  (12  S.W.  [2d] 
1011.) 


City  Ordinance  for  License  of  Elec- 
TRiaANS  Sustainf:d. — Becker  vs.  Pickers- 
gill  was  an  appeal  against  conviction  for 
violation  of  an  ordinance  of  the  city  of 
Perth  Amboy.  N.  J..  providing  for  the  ex¬ 
amination  and  registration  of  master  and 
journeyman  electricians,  fixing  the  fees  for 
such  registration  and  providing  penalties 
for  a  violation  of  its  provisions.  Becker 
was  convicted  of  engaging  in  the  business 
of  a  master  electrician  without  first  having 
passed  an  examination  and  registered  as 
provided  in  the  ordinance.  Becker  attacked 
the  ordinance  on  the  ground  that  the  city 
had  no  authority  to  license  electricians,  that 
the  ordinance  was  not  designed  to  promote 
the  public  health,  safety  and  general  wel- 

*The  left-hand  numbers  refer  to  the  vol¬ 
ume  and  the  right-hand  numbers  to  the 
page  of  the  National  IleiKjrter  System. 


fare :  that  the  ordinance  was  not  designed 
to  regulate  and  was  in  tact  one  for  revenue 
only,  and  that  said  ordinance  was  uncon¬ 
stitutional  in  that  it  deprived  the  prosecutor 
of  his  iKTsonal  right  and  property  and 
was  a  denial  to  him  of  the  equal  protection 
of  the  law.  The  New  Jersey  Supreme 
Court  sustained  the  ordinance  and  affirmed 
the  conviction.  (143  At.  859.) 

CN^V 

Commission 

Ruling’S 

C//A _ 

Discriminating  Between  Urban  and 
Rural  (,'ompanies. — Electric  customers  in 
the  unincorporated  village  of  Rosemond, 
Ill.,  filed  complaint  with  the  Illinois  Com¬ 
merce  Commission  that  the  Central  Illinois 
Public  Service  Company  had  refused  to 
extend  service  to  them  unless  they  paid  the 
construction  cost  of  the  extension.  It  ap¬ 
pears  that  they  regarded  themselves  as 
urban  rather  than  rural  consumers. 
■Sustaining  the  company’s  position,  the  com¬ 
mission  said :  ’’The  commission  recognizes 
that  in  many  communities  in  Illinois, 
whether  incorporated  or  unincorporated, 
electric  public  utilities  may  and  do  ex- 
{lerience  difficulty  in  deciding  definitely 
those  customers  that  should  be  classified  as 
rural  instead  of  urban.  It  is  not  unreason¬ 
able  to  assume  that  there  are  many  con¬ 
ditions  •.  in  the  state  similar  to  this  case, 
where  under  a  strict  interpretation  of  rate 
schedules  certain  existing  customers  should 
be  classified  other  than  now'  classified.  It 
apiiears,  therefore,  that  each  individual 
case  as  it  is  brought  to  the  attention  of 
the  commission  should  be  decided  on  its 
individual  merits,  using  those  facts  avail¬ 
able  as  a  basis.” 


Wh.at  Rate  of  .Anticipated  Return 
Jlustifies  Order  to  Extend  Lines? — The 
Connecticut  Public  Utilities  Commission 
has  ruled  that  a  20  jier  cent  gross  return 
on  the  cost  of  a  proposed  extension  of 
distribution  lines  into  new  territory  is  not 
unrea.sonable,  being,  in  fact,  rather  less 
than  the  percentage  usually  asked  by  light 
and  jKiwer  companies.  The  commission 
said :  “Different  plans  have  been  adopted 
in  making  such  [unprofitable]  extensions, 
some  approved  by  the  commission  and  some 
by  mutual  agreement  between  the  company 
and  the  prospective  pitrons,  but  all  involv¬ 
ing  some  additional  payment  over  and 
above  the  regular  rates.  In  some  cases 
cash  or  equivalent  contributions  have  been 
made  tow’ard  the  cost  of  constructing  the 
line,  the  patrons  then  receiving  the  service 
at  regular  rates ;  in  other  cases  a  guar¬ 
antee  that  the  company  will  receive  an 
annual  gross  revenue  of  at  least  a  stated 
amount  for  a  term  of  years,  and  in  still 
other  cases  an  increased  rate  for  the  cus¬ 
tomers  along  the  extension,  or  a  com¬ 
bination  of  increased  rate  and  guarantee 
whereby  the  company  is  assured  of  at 
least  a  stated  amount  of  annual  gross  rev¬ 
enue  for  a  term  of  years,  etc.  Certain 
companies  have  adopted  rules  pertaining  to 
such  extensions,  some  companies  establishing 
a  predetermined  fixed  charge  per  customer 
per  month  for  each  100  ft.  of  extension 
in  excess  of  the  ordinary  free*  exten¬ 
sion  service,  irrespective  of  the  total  cost 
of  the  extension,  w’hile  other  companies 
have  established  a  predetermined  fixed 
charge  per  customer  per  mile,  the  amount 
depending  upon  the  number  of  customers 
per  mile  and  irrespective  of  the  cost  of 
the  extension.” 
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News  About  Men  of  the  Industry 

_ _ _ _  _ 


£.  B,  N eisu'anqer  Heads 
San  Antonio  Utility 

E.  B.  Neiswanger,  formerly  vice- 
president  and  general  manager  of  the 
Central  Power  &  Light  Company.  San 
Antonio,  was  elected  president  and  gen¬ 
eral  manager  of  the  company  at  a  meet¬ 
ing  of  the  l)oard  of  directors  held  March 
29.  James  C.  Kennedy  of  Dallas,  for¬ 
merly  president,  was  elected  vice-chair¬ 
man  and  Martin  J.  Insull  of  Chicago 
was  elected  chairman.  For  30  years 
Mr.  Neiswanger  has  been  engaged  in 
numerous  phases  of  electrical,  mining. 


irrigation  and  development  engineering. 
Since  1913.  when  he  became  associated 
with  the  Te.xas  Power  &  Light  Company 
as  chief  engineer,  and  later  as  consulting 
engineer  for  various  utility  companies, 
he  has  been  identified  with  the  develop¬ 
ment  of  the  utility  business  in  Texas. 
As  a  consulting  engineer  he  saw  the 
possibilities  for  future  development  in 
the  lower  Rio  Grande  V^alley,  and  in 
1923  he  went  there  to  supervise  the 
utility  development  for  ^iorrison  & 
McCall.  Since  that  time  he  has  been 
actively  engaged  in  promoting  the  wel¬ 
fare  of  the  valley  and  of  south  and 
southwest  Texas  in  general. 

On  July  1,  1925.  when  the  Middle 
West  Utilities  Company  of  Chicago  pur¬ 
chased  the  Central  I’ower  &  Light  Com¬ 
pany,  Mr.  Neiswanger  was  promoted 
from  the  old  organization  to  the  position 
of  vice-president  and  general  manager. 


Vrji  KrsAKARi  of  Tokyo.  Japan, 
chief  engineer  and  secretary  of  the 
Kyushu  Electric  Railway  Company, 
Ltd.,  is  on  a  visit  to  this  country.  Last 
week  he  inspected  the  large  electric 
plant  of  the  Texas  Power  &  Light  Com- 
jiany  at  Trinidad,  studying  closely  the 
methods  of  mining  lignite  and  its  use 
as  fuel.  While  in  Texas  Mr.  Kusakari 
conferred  with  John  W.  Carpenter, 
president  and  general  manager  of  the 
Texas  Power  &  Light  Company,  who 
told  him  of  some  of  the  important  steps 
along  industrial  lines  which  have  been 
accomplished  in  Texas  within  the  last 
ten  years,  including  the  use  of  lignite  to 


provide  electric  power  for  industrial 
purposes.  He  was  interviewed  by  E.  T. 
Keck,  superintendent  of  power  for  the 
'fexas  Power  &  Light  Company.  Mr. 
Kusakari  will  visit  New  York,  returning 
to  Japan  by  way  of  Europe. 

C.  R.  Stewart,  formerly  assistant  to 
the  consulting  engineer  and  power  engi¬ 
neer  with  the  Raritan  Copper  Works, 
Perth  Amboy,  N.  J.,  has  joined  the 
mechanical  engineering  division  of  the 
Stone  &  Webster  Engineering  Corpora¬ 
tion  at  Boston.  Mr.  Stewart’s  previous 
career  includes  several  years  with  the 
.Southern  California  Edison  Company 
at  Los  Angeles,  the  Standard  Oil  Com¬ 
pany  at  El  Segundo,  Calif.,  and  the 
Inspiration  Consolidated  Copper  Com¬ 
pany  at  Miami,  Ariz. 

R.  M.  Henderson,  who  has  been 
vice-president  of  Dwight  P.  Robinson 
&  Company  in  charge  of  construction, 
is  now  managing  director  of  United 
Engineers  &  Constructors  (Canada), 
Ltd.,  with  headquarters  in  the  Drum¬ 
mond  Building,  Montreal.  The  forma¬ 
tion  of  this  company  is  announced  by 
Dwight  P.  Robinson,  president  United 
Engineers  &  Constructors,  Inc.,  Phila¬ 
delphia,  who  says  that  it  will  e.xecute 
engineering  and  construction  work  of 
any  character  in  any  part  of  Canada. 
Mr.  Henderson  will  reside  in  Montreal 
.and  devote  virtually  all  his  time  to  the 
management  of  the  Canadian  company. 

M.  L.  Cummings,  Jr.,  who  has  been 
associated  with  the  advertising  and  pub¬ 
lic  relations  activities  of  the  Utah  Power 
&  Light  Company  for  several  years,  has 
recently  been  placed  in  charge  of  adver¬ 
tising  and  publicity  for  the  Utah  Light 
&  'Fraction  Company,  Salt  Lake  City. 
Utah.  Mr.  Cummings  is  also  editor  of 
the  Utah  Power  &  Light  Company’s 
house  organ,  the  Synchronizer.  He  has 
been  closely  associated  with  the  Elec¬ 
trical  Le.Tgue  of  Utah  ever  since  it  was 
organized  about  nine  years  ago.  He  has 
served  as  chairman  of  its  publicity  com¬ 
mittee  and  as  chairman  of  its  Christ¬ 
mas  home-lighting  committee  for  the 
past  four  years.  He  was  recently  elected 
secretary  and  treasurer  of  that  organiza¬ 
tion  for  the  year  1929. 

David  C.  .Adie  of  Buffalo,  N.  Y.. 
was  recently  named  as  a  member  of  the 
Public  Service  Commission  of  New 
York  State  by  Governor  Roosevelt  to 
fill  the  vacancy  caused  by  expiration 
of  the  term  of  William  R.  Pooley.  In 
1914  Mr.  .'Xdie  was  associated  with  the 
Minneapolis  Civic  and  Commerce  As¬ 
sociation  and  was  personal  secretary  of 
the  organization,  having  charge  of  the 
civic  division.  Later  he  became  as- 
•sociated  with  the  Public  Safety  Com¬ 
mission  of  Minnesota,  m.ts  with  Major 
Gitchell  in  the  office  of  the  Secretary 
of  War.  and  then  was  the  associate 
secretary  of  the  Labor  Policies  Board. 
He  was  also  secretary  of  the  Charities 
Organization  Society  of  L.iffalo. 


W.  H.  Sawyer  Makes  Gift 
to  Alma  Mater 

W.  H.  Sawyer,  president  of  Stevens 
&  Wood,  Inc.,  has  given  $2,000  to  the 
University  of  Nebraska,  the  income  of 
which  is  to  go  yearly  to  the  upper  class 
man  selected  by  the  dean  of  the  College 
of  Engineering  and  the  chancellor,  on 
the  basis  of  scholastic  record  and 
character,  as  well  as  upon  his  financial 
need.  This  offer  on  the  part  of  Mr. 
Sawyer  was  in  response  to  a  recent  re- 
que.st  of  university  authorities  asking 
for  a  number  of  contributions  for 


worthy  and  needy  students.  Mr. 
Sawyer  indicates  that  his  preference  is 
for  electrical  engineering  students. 
.Mr.  Sawyer  was  graduated  in  that 
course  in  1894  and  rounded  out  his  tech¬ 
nical  training  with  pr.Tctical  work  for 
the  General  Electric  Company  for  the 
next  ten  years.  Later  he  became  vice- 
president  of  E.  W.  Clark  &  Company 
.Management  Corporation.  Columbus, 
Ohio,  and  subsequently  president  of  the 
East  St,  Louis  &  Suburban  Railway 
Company  and  affiliated  properties.  In 
1926  he  served  as  advisory  counsel  for 
the  Victoria  (Australia)  government 
in  connection  with  power  generation 
and  distribution.  Mr.  Sawyer  is  now 
president  of  Stevens  &  Wood.  Inc.,  and 
a  vice-president  of  the  .Allied  Power  & 
Light  Corporation. 

L.  E.  Morse  has  been  appointed  sec¬ 
retary  of  the  Washington  Water  Power 
Company,  to  succeed  Vincent  (i.  Shinkle, 
who  resigned  last  year,  according  to  the 
announcement  of  M.  W.  Birkctt,  vice- 
president  and  general  manager.  Mr. 
Morse  entered  the  employ  of  the  com¬ 
pany  in  1907  as  a  collector  and  through 
a  series  of  promotions  rose  to  the  posi¬ 
tion  of  assistant  .secretarv-treasurer  in 
1923. 

Harvey  A.  Keys  has  been  appointed 
manager  of  the  merchandise  division, 
Byllesby  Engineering  &  Management 
Corporation,  effective  .April  15,  accord¬ 
ing  to  W.  H.  Hodge,  vice-president  and 
manager  of  the  sales  and  advertising  de¬ 
partment  '11  Chicago.  .^Ir.  Keys  suc- 
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ceeds  J.  W.  Dbverkaux,  who  has  been 
appointed  assistant  to  Mr.  Hodge  in 
charge  of  special  investigations,  Mr. 
Keys  has  been  vice-president  and  gen¬ 
eral  manager  of  the  Efinitable  Sales 
Company  of  Pittsburgh,  a  subsidiary  of 
the  Philadelphia  Company,  since  1921, 
and  is  widely  known  for  successful  ac¬ 
complishment  in  the  retail  distribution 
of  electric  and  gas  appliances.  His  new 
duties  will  give  him  supervision  over 
appliance  merchandising  at  all  Byllesby 
utility  properties. 

Georce  W.  Holde.n,  formerly  New 
England  sales  manager  of  the  Edison 
Storage  Battery  Company,  has  become 
associated  with  Stone  Operating  Serv¬ 
ice,  Inc.,  battery  maintenance  engineers 
and  repre.sentatives  of  “K-\V”  storage 
batteries.  His  headquarters  are  in 
South  Boston,  Mass. 

Russell  T,  Johnson,  who  has  been 
general  manager  of  the  Scioto  Valley 
Railway  &  Power  Company,  was  elected 
president  of  that  company  at  a  meeting 
of  the  stockholders  held  in  Columbus, 
Ohio,  March  28.  He  succeeds  F.  A. 
Davis,  who  resigned  as  president  to  ac¬ 
cept  the  newly  created  office  of  chair¬ 
man  of  the  board. 

W.  L.  Bird  has  been  appointed  vice- 
president  of  the  Kaministiquia  Power 
Company  of  Canada.  Mr.  Bird  is  a 
fellow  of  the  American  Institute  of 
Electrical  Engineers,  past-president  of 
the  Canadian  Electrical  Association  and 
a  member  of  the  hydraulic  committee  of 
the  National  Electric  Light  Association. 

Abe  Vogel,  who  was  president  and 
general  manager  of  the  East  Missouri 
Power  Company  at  Troy,  Mo.,  with 
which  the  Missouri  Edison  Company  of 
Louisiana,  Mo.,  has  been  merged,  will 
manage  the  merged  companies  with 
headquarters  at  Louisiana. 

Landon  K.  Thorne  has  been  elected 
a  director  of  the  United  Gas  Improve¬ 
ment  Company  to  succeed  the  late  Wil¬ 
liam  Wood.  Mr,  Thorne,  who  is  pres¬ 
ident  of  Bonbright  &  Company,  has  been 
a  member  of  the  Lmited  Gas  Improve¬ 
ment  executive  committee  since  Novem¬ 
ber,  1928. 

Robert  H,  Griffin,  formerly  con¬ 
nected  with  the  New  York  staff  of  E.  H. 
Rollins  &  Sons,  has  been  elected  a  vice- 
president  of  the  Southern  Cities  Utilities 
Company  and  the  Whetstone  Engineer¬ 
ing  Company,  according  to  an  announce¬ 
ment  made  from  the  Philadelphia  head¬ 
quarters  of  these  affiliated  companies. 

E.  F.  Whitney,  manager  of  the 
Portland  office  of  the  General  Electric 
Company  since  1923,  has  been  appointed 
assistant  manager  of  the  east  central  dis¬ 
trict  with  headquarters  at  Cleveland. 
Mr.  W'hitney  was  graduated  from  the 
Mas.sachusetts  Institute  of  Technology’ 
in  1907.  After  his  graduation  he  en¬ 
tered  the  test  department  at  the  com¬ 
pany’s  Schenectady  works  and  then  the 
commercial  training  course.  Upon  com¬ 
pletion  of  this  course  he  was  assigned 
to  the  San  Francisco  office,  later  trans¬ 
ferred  to  the  Seattle  office,  and  from 
there  to  Portland. 


Major  Edgerton  to  Leave 
Federal  Po<icer  Commission 

Major  Glen  E.  Edgerton  has  lieen 
ordered  to  the  U.  S.  Military  .Academy 
to  serve  as  an  instructor  in  civil  and 
military  engineering,  after  having 
served  for  five  years  with  the  Federal 
Power  Commission.  Before  becoming 
chief  engineer  of  the  commission. 
Major  Edgerton  occupied  the  office  of 
assistant  chief.  In  that  period  he  .super¬ 
vised  the  engineering  and  economic  work 
during  more  than  half  the  life  of  the 
commission  since  its  organization  in 
1920.  Before  the  end  of  his  term  of 
service  he  will  have  passed  on  nearly 
300  licenses,  representing  more  than 
4,000,000  hp.  .Among  the  larger 
projects  covered  by  the  investigations 
of  which  Major  Edgerton  was  in 


charge  are  Conowingo  on  the  Susijue- 
hanna  .Saluda  River,  S.  C. :  Priest 
Rapids  on  the  Columbia.  Big  Pigeon 
River  in  North  Carolina  and  the 
Savannah  River  above  Augusta.  In  ad¬ 
dition.  he  was  in  charge  of  the -im¬ 
portant  work  done  in  connection  with 
the  applications  for  rights  on  the 
Potomac  and  at  Cumberland  Falls. 

Before  joining  the  Federal  Power 
Commission  Major  Edgerton  was  for 
two  years  the  director  of  .sales  for  the 
W’ar  Department.  He  served  five  years 
as  chief  engineer  of  the  Alaskan  Rail¬ 
road  Commission  and  two  years  on  the 
Panama  Canal.  In  addition  to  his  duties 
as  chief  engineer  of  the  Federal  Power 
Commission  Major  Edgerton  also  serves 
as  a  member  of  the  Board  of  Engineers 
for  Rivers  and  Harbors.  As  Colonel 
Max  Tyler,  who  is  to  succeed  Major 
Edgerton  as  chief  engineer,  as  already 
announced  in  the  Electrical  World, 
will  not  be  able  to  take  over  the  position 
until  the  middle  of  August,  .Major 
Edgerton  will  not  assume  his  new  duties 
at  West  Point  until  .August  24. 


.Newell  .A.  Clark,  for  two  and  a  hall 
years  manager  of  the  Fall  Mountain 
Electric  Company.  Bellows  Falls,  \'t., 
has  been  transferred  by  the  New  Eng¬ 
land  Power  .Association  to  Providence. 
R.  L,  effective  April  1.  where  he  will 
be  assistant  to  the  general  manager  of 
the  Narragansett  Electric  Company. 
E.  F.  Leach,  formerly  of  the  Nar¬ 
ragansett  company  and  lately  assistant 


manager  of  the  Fall  Mountain  com¬ 
pany,  will  succeed  Mr,  Clark  at  Bellows 
Falls. 

cr%< - 

Obituary 

c/^k _ Ao 

Myron  T.  Herrick  of  Cleveland. 
Lhiited  States  .Ambassador  to  France, 
whose  death  on  March  31  caused 
national  mourning  in  both  countries,  had 
lieen  connected  with  the  electrical  in¬ 
dustry  through  very  liberal  investments 
made  in  1906,  in  association  with  others, 
in  organizing  the  Central  Colorado 
Power  Company,  now  merged  in  the 
Public  Service  Company  of  Colorado. 
The  Central  Colorado  Power  Company 
built  two  hydro-electric  plants  —  the 
Shoshone  plant  at  Glenwood  Springs 
and  the  Boulder  plant. 

Horace  J.  Cochran,  who  had  been 
prominently  identified  with  the  indus¬ 
trial  life  of  Maysville,  Ky.,  died  sud¬ 
denly  March  13  in  his  fifty-second  year. 
At  the  time  of  his  death  Mr.  Cochran 
was  president  of  the  January  &  Wood 
Company,  the  Maysville  Water  Com¬ 
pany,  the  Security  Bank  &  Trust  Com¬ 
pany  and  the  Maysville  &  Aberdeen 
Bridge  Company.  He  was  president  of 
the  Maysville  Public  Utilities  Company 
prior  to  the  sale  of  the  properties  to  the 
Kentucky  Power  &  flight  Company 
about  three  years  ago. 

George  Hale  Barrus.  for  many  years 
a  consulting  engineer  specializing  in 
steam-plant  practice,  with  headquarters 
at  Boston,  Mass.,  died  at  his  home  in 
Brookline,  Mass.,  on  .April  3.  He  was 
horn  at  Goshen.  Mass.,  in  1854,  was 
educated  at  the  Massachusetts  Institute 
of  Technology,  and  for  a  few  years  be¬ 
fore  entering  private  practice  was  an 
assistant  in  the  steam  engineering 
laboratory.  He  was  a  writer  of  dis¬ 
tinction  on  professional  topics. 

W.  L.  Mounts  of  Carlinville,  Ill., 
a  lawyer  and  public  utility  man.  dicxl 
at  his  home  in  that  city  February  5, 
after  a  long  illness.  Mr.  Mounts  was 
one  of  the  pioneers  of  the  electric  and 
gas  industry  in  Illinois.  In  1889  he 
took  charge  of  the  Carlinville  coal-gas 
plant  and  under  his  management  elec¬ 
trical  ef|uipment  was  installed.  He  op¬ 
erated  the  plant  until  1912,  when  it  was 
sold  to  the  Madison  Light  &  Power 
Company. 

William  E.  Davis,  electrical  engi¬ 
neer  .at  the  Goodall  Mills.  Sanford,  Me., 
for  30  years,  died  March  4  at  the  Goodall 
Memorial  Hospital  from  injuries  sus¬ 
tained  when  a  machine  exploded.  Mr. 
D,avis  w’as  a  native  of  .Sunapee.  N.  H., 
and  was  64  years  old.  He  received  his 
early  education  at  the  Kimball  Union 
Academy  and  then  devoted  his  attention 
to  the  engineering  profession.  '  He  had 
serveil  in  an  engineering  cap.acity  with 
the  Houston  Electric  Company,  the 
Hawkes  Electrical  Comp.any,  Boston, 
Mass.:  the  Lewiston- Auburn  (Me.) 
Electric  Light  Company  and  the  Ameri¬ 
can  Electric  Heating  (Corporation. 
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Financial  and  Statistical  News 
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SHARING  the  weakness  and  uncertainty  characteristic  of  all  the 
security  markets  recently,  the  power  and  light  stocks  have 
reacted  steadily  from  the  year’s  high  marks.  Several  leading 
issues  show  wide  losses  from  the  top.  American  &  Foreign  Power, 
for  example,  was  down  about  50  points,  American  Superpower  A  34, 
Electric  Inve.stors  30,  American  Power  &  Light  25,  Middle  West 
Utilities  24,  Commonwealth  Power  18  and  Consolidated  Gas  18  from 
the  year’s  high,  early  this  week. 

- The  banks  have  been  making  heavier  withdrawals  from  the  call 

loan  market  than  for  some  weeks.  Member  banks,  still  heavily 
indebted  to  the  Federal  Re.serve  banks,  are  attempting  to  reduce  these 
obligations  and  at  the  same  time  meet  the  growing  commercial 
demand  for  funds.  This  limits  the  amount  available  for  market 
operations,  with  the  result  referred  to  in  the  first  paragraph. 

- Another  indirect  effect  of  the  same  cause  is  the  scarcity  of  new 

public  issues.  Practically  none  have  come  forward  this  week.  Rights 
were  announced  during  the  week  by  a  few  of  the  companies,  such  as 
Portland  Electric  Power,  General  Gas  &  Electric  and  International 
Paper  &  Power. 


Utilities  Power  &  Light 
Simplifies  Structure 

The  Utilities  Power  &  Light  Cor¬ 
poration  has  perfected  plans  for  the 
elimination  of  the  Laclede  Gas  &  Elec¬ 
tric  Company  as  the  holding  company 
for  the  Laclede  Gas  Light  Company  and 
the  Laclede  Light  &  Power  Company  of 
.St.  Louis,  Mo.  The  securities  of  the 
Laclede  Gas  &  Electric  Company  are  to 
be  retired  out  of  the  proceeds  of  the 
new  issue  of  $36,()00.t)0()  5  per  cent  de¬ 
bentures  of  the  Utilities  Power  &  Light 
Cor|)oration. 

Under  the  new  plan  the  Utilities 
Power  &  Light  Corporation  will  become 
the  direct  holder  of  the  53,000  shares  of 
common  stock  of  the  Laclecle  Gas  Light 
Company  instead  of  holding  this  stock 
in  a  subsidiary.  The  new  issue  of  de¬ 
bentures  will  retire  the  200,000  shares 
of  the  Laclede  Gas  &  Electric  Com¬ 
pany’s  common  stock  and  $4,700,000  of 
7  per  cent  bonds,  $1,000,000  of  7  per 
cent  prior-lien  preferred  stock  and 
about  $1,250,000  of  7  per  cent  preferred 
stock.  _ 

State  Line  Generating 
Company  Issue 

In  a  petition  filed  with  the  Indiana 
Public  .Service  Commission  the  .State 
Line  Generating  Company,  an  Insull 
company,  now  engaged  in  the  construc¬ 
tion  of  a  $35,50(),()00  power  plant  in 
Lake  County,  asked  authority  to  issue 
$7.(K)0.0(M)  in  two-year  5  per  cent  notes 
with  which  to  repay  loans  and  to  pro¬ 
vide  additional  construction  money. 
The  notes,  the  petition  said,  are  to  be 
sold  at  not  less  than  %  jier  cent  of  par. 
The  new  plant,  when  completed,  will 
supply  electric  current  for  the  Northern 
Indiana  I'ublic  .Service  Company  and 
the  Inter.state  Public  .Service  Company 
of  Indiana  and  the  Commonwealth 


Edison  Company  and  tlie  Public  Service 
Company  of  Northern  Illinois,  all  In- 
•sull  enterprises.  Thus  far,  the  petition 
sets  out,  $18,811,000  has  been  spent  in 
construction  of  the  plant,  which  is  on 
the  shore  of  Lake  Michigan. 

Canadian  Power  Investment 
Almost  a  Billion 

Canadian  consumption  of  electrical 
energy  in  1928  increased  16  per  cent 
over  that  of  the  previous  year,  accord¬ 
ing  to  figures  compiled  and  just  issued 
by  the  Royal  Bank  of  Canada.  In  1927 
there  nas  been  an  increase  of  14  per 
cent  as  compared  with  1926.  The  same 
general  rate  of  increase  was  shown  in 
Ontario  and  Quebec  as  in  other  parts 
of  Canada,  but  the  fact  that  about  80 
per  cent  of  the  total  turbine  installation 
of  the  country  is  found  in  these  two 
provinces  makes  the  16  per  cent  increase 
in  this  area  particularly  significant. 

The  growth  of  the  capital  investment 
in  this  industry  has  been  proportionate 
to  the  growth  in  energy  proeluction  and 
the  total  investment  is  now  estimated 
as  being  close  to  one  billion  dollars.  In 
this  respect  the  power  industry  is  now 
ahead  of  all  other  Canadian  industries. 
Between  1910  and  1928  the  volume  of 
investment  in  the  electrical  industry  in¬ 
creased  from  $121,000,000  to  $900,000,- 
()()().  The  plants  now  under  construction 
call  for  further  investment  of  about 
$200.000,(K)0  for  construction,  ma¬ 
chinery,  transmission  and  distribution. 


General  Gas  &  F^lectric  Rights 

Rights  to  acquire  additional  stock  are 
lieing  offered  to  the  common-.stock 
holders  of  General  Gas  &  Electric  Cor- 
|)()ration.  A  recapitalization  is  discussed 
which  will  provide  for  a  split-up  of  the 
common  shares. 

Holders  of  class  A  and  class  B  stocks 


and  dividend  participations  are  to  re¬ 
ceive  the  right  to  subscribe  to  additional 
class  A  shares  at  $70  a  share  on  the 
basis  of  one  class  A  share  for  each  three 
shares  of  class  A  or  class  B  stock 
or  each  three  dividend  participations 
held  on  April  15.  1929.  Subscription 
privileges  expire  May  1.  The  present 
issue  has  been  underwritten. 


Maryland  Growth  Rapid 
in  Electrical  Service 

If  the  expansion  of  electric  service 
in  Maryland  continues  the  way  it  went 
forward  last  year  it  will  be  only  a  com¬ 
paratively  short  time  before  every  com¬ 
munity  of  any  size  in  the  state  will  be 
receiving  this  electric  service,  according 
to  the  Maryland  Public  Service  Com¬ 
mission.  The  commission  has  made  its 
annual  report  covering  last  year  and  it 
includes  many  interesting  statistics.  The 
last  year,  the  commission  says,  has  seen 
the  extension  of  electric  service  into  sec¬ 
tions  of  the  state,  particularly  in  south¬ 
ern  Maryland,  where  heretofore  such 
service  has  not  been  available. 

The  commission  had  67  electric  light 
companies  and  seven  gas  and  electric 
companies  under  its  jurisdiction  last 
year.  The  67  light  companies  had 
capital  stock  of  $33,025,678,  funded  debt 
of  $53,848,7.59  and  total  capitalization 
of  $86,874,437.  The  interest  on  the 
funded  debt  was  $694,165  and  the  divi¬ 
dends  declared  on  capital  stock  totaled 
$1,659,492.  The  seven  gas  and  electric 
companies  had  capital  stock  of  $53,%0,- 
499.  funded  debt  of  $91,343,400  and  total 
capitalization  of  $145,303,899.  Interest 
on  the  funded  debt  was  $3,184,959  and 
dividends  declared  on  capital  stock 
totaled  $4,043,957. 

.Some  interesting  information  as  to 
interruptions  in  service  is  presented. 
Thirty-eight  companies  showed  a  total 
of  8,316  community  interruptions,  the 
number  of  communities  served  totaled 
523  and  the  total  tluration  of  the  inter¬ 
ruptions  was  1,890  hours.  Interruptions 
to  power  supplied  to  street  railway  com¬ 
panies  totaled  21  hours  and  22  minutes. 


Investment  Houses  Merge 

Announcement  has  just  been  made  of 
the  consolidation  of  E.  H.  Rollins  & 
Sons  and  Howe,  Snow  &  Company, 
investment  bankers.  Both  organizations 
have  been  active  for  many  years  in 
public  utility  financing.  The  business 
will  be  conducted  under  the  name  of 
E.  H.  Rollins  &  Sons. 

With  this  merger  of  interests.  E.  H. 
Rollins  &  .Sons  will  have  increased 
capital  and  facilities  to  do  a  broader 
business  in  financing.  It  is  intended  to 
continue  the  various  lines  of  business 
in  which  the  two  organizations  have 
been  engaged,  anfl  through  associated 
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Companies,  the  new  organization  will 
have  substantial  interests  in  the  owner¬ 
ship  of  a  number  of  important  public 
utility  and  industrial  companies. 


American  &  Foreign  Power 
May  Get  Shanghai  Contract 

Cables  have  just  been  received  from 
Shanghai  by  the  American  &  Foreign 
Power  Company,  Inc.,  advising  that  the 
advisory  committee  of  the  City  Council 
of  the  International  Settlement  has 
investigated  the  bids  recently  made  for 
the  electric  power  and  light  system 
owned  by  the  International  Settlement 
and  serving  the  foreign  city  of  Shanghai 
and  a  part  of  the  surrounding  territory 
and  the  City  Council  has  recommended 
to  the  taxpayers  that  the  bid  of  the 
syndicate  led  by  the  American  &  Foreign 
Power  Company,  Inc.,  be  accepted.  'Fhe 
taxpayers  are  to  vote  on  the  question 
on  April  17  and  in  view  of  the  recom¬ 
mendation  of  the  City  Council  it  is 
expected  that  the  bid  of  the  American 
&  Foreign  Power  Company,  Inc.,  in¬ 
terests  will  be  accepted.  The  taxi)ayers 
who  vote  on  the  que.stion  are  foreign 
residents  who  own  property  in  the  ter¬ 
ritory  controlled  by  the  International 
Settlement.  _ 

Cities  Service  Company 
to  Vote  on  Issue 

Cities  Service  Company  stockholders 
at  their  annual  meeting  April  30  will 
v(ite  on  the  issue  of  1,000,000  shares  of 
5  per  cent  non-cumulative  preferred 
stock  at  $1  par  value.  The  stock  is  to 
be  sold  by  Henry  L.  Doherty  &  Com¬ 
pany  at  par.  Since  each  share  of  the 
new  stock  will  carry  full  voting  power 
it  will  insure  control  of  the  Cities  Serv¬ 
ice  Company  to  Doherty  &  Company. 

I  he  present  common  stock  has  one-tifth 
of  a  vote  per  share.  Doherty  &  Com¬ 
pany,  in  addition  to  acquiring  the 
million  shares,  will  have  an  option  to 
purchase  any  additional  stock  which 
may  be  voted  by  the  shareholders. 


Czechoslovakia  Produced 
1,900,000,000  Kw.-Hr. 

Czechoslovakia’s  electrical  energy  out¬ 
put  in  1928  is  estimated  at  1 ,9()(),()()0,00() 
kw.-hr.,  according  to  the  decennial 
anniversary  jubilee  report  of  the 
Czechoslovak  Electric  Association. 
Coniplet'’  statistics  are  not  yet  available. 
'I'he  same  authority  shows  that  there  has 
l)een  a  rapid  growth  in  the  country’s 
electrification.  In  millions  of  kilowatt- 
hours  the  production  in  recent  vears 
was:  1922,  976;  1924,  1,150;  1925. 
1..3()();  1926,  1,511;  1927,  1,700.  The 
values  for  1924  and  1927  are  partK 
estimated. 

The  returns  include  industrial  and 
mining  plants  as  well  as  those  for  light 
and  power.  The  total  in  1928  was 
equivalent  to  140  kw.-hr.  annually  per 
capita  of  population.  The  trend,  under 
the  electrification  law  of  1919.  is  to 


combine  all  electric  works  into  a  co¬ 
ordinated  national  system,  and  under  a 
centralized  authority  to  expand  electrical 
operation  by  the  construction  of  large 
plants  and  a  comprehensive  transmis¬ 
sion  system.  A  distinction  has  been  es¬ 
tablished  between  so-called  public  utility 
companies,  which  are  reijuired  to  give 
service  to  all  applicants  within  their 
territory,  and  other  establishments. 


although  as  a  matter  of  fact  many  of 
the  latter  sell  energy  to  the  public. 
These  public  utilities  in  1927  generated 
379,849,000  kw.-hr.,  had  an  output  (in¬ 
cluding  purchased  energy)  of  438,- 
120,000  kw.-hr.,  sold  380,045,000  kw.-hr,, 
and  had  278,118  kw.  of  plant  and  12,471 
km.  (7.750  miles)  of  high-tension  lines. 
Share  capital  was  381,427,000  kr.,  total 
investment  1,347,305,000  kr. 


Public  Service  Corporation  of  New  Jersey 
Shows  Fourfold  Increase  in  Surplus 


INCREASING  its  gross  revenue  by 
almost  10  per  cent  to  $125,528,580, 
Public  Service  Corporation  of  New 
Jersey  showed  a  surplus  after  holding 
company  dividends  almost  four  times  as 
great  as  that  of  the  previous  year.  The 
net  increase  in  .surplus  last  year  was 
$5,107,569.  This  represents  earnings  <■ 
of  about  $3.29  a  share  on  the  common 
stock  outstanding  at  the  end  of  the  year, 
against  $2.21  in  1927  and  $2.44  in  1926. 

During  the  year  the  number  of  kilo¬ 
watt-hours  of  electricity  sold,  exclusive 
of  current  furnished  for  the  operation 
of  the  railway  lines  of  Public  Service 
Co-ordinated  Transport,  amounted  to 
1,406,258,947,  which  is  an  increase  of 
13.96  {)er  cent  over  the  amount  sold  in 
1927.  The  sale  of  electric  and  gas  ap¬ 
pliances  brought  in  a  revenue  of  $6,- 
1 19,089,  which  is  approximately  7  per 
cent  greater  than  the  total  for  the  pre¬ 
vious  year.  This  increase  in  electric 
sales  is  due  almost  entirely  to  the  in¬ 
crease  of  population  and  the  growth 
in  electricity  used  within  communities 
already  served,  largely  resulting  from 
.sales  efforts.  Commercial  metered  light¬ 
ing  sales  for  the  year  amounted  to  468,- 
1.58,285  kw.-hr.,  which  is  an  increase  of 
13.37  per  cent.  During  the  year  the 
company  itself  sold  and  installed  4,825 


to  $36,279,617.  Plant  and  eejuipment  are 
now  fully  capable  of  meeting  the  demand 
for  service,  which  was  materially  in¬ 
creased  during  the  year. 

It  is  interesting  to  note  that  during 
1928  the  Public  .Service  Corporation  of 
New  Jer.sey  ended  the  first  25  years  of 
its  corporate  e.xistence.  Comparing  the 


1924  1915  1926  1927  1928 


Comparison  of  the  sources 
of  revenue 

refrigerators.  Motor-driven  labor-saving 
appliances,  such  as  vacuum  cleaners  ami 
laundry  eejuipment,  still  hold  first  place 
in  appliance  .sales. 

Net  expenditures  during  the  year  for 
extension  and  improvements  of  the 
facilities  of  the  corporation  and  its  sub¬ 
sidiary  utility  companies,  charged  to 
fixed  capital,  after  deduction  of  capital 
i'.ems  withdrawn  from  .service,  amounted 


Five  years’  yrozeth  in 
power  output 

records  of  the  twelve  months  ended 
Decemlier  31,  1904,  which  constituted 
the  corporation’s  first  full  year  of  ojiera- 
tion,  and  tho.se  for  the  year  ended 
December  31,  last,  shows  a  picture  of 
remarkable  growth.  A  comparison 
shows  the  following  increase  ove*"  the 
period : 

An  increase  of  $108,378,737  in  annual 
operating  revenues. 

An  increase  of  1,363,742,157  kw.-hr.  in 
the  annual  sale  of  electricity. 

An*increase  of  18,706,019,000  cu.ft.  in  the 
annual  sale  of  gas. 

An  increase  of  427,734,181  in  the  nuin- 
l)er  of  j)assengers  carried  during  twelve 
months. 

.\n  increase  of  820,646  in  the  number  of 
electric  and  of  530,768  in  the  number  of 
gas  meters  on  Public  Service  lines. 


Manitoba  Power  Report 

The  annual  report  of  the  Manitoba 
Power  Company.  Ltd.,  for  the  year 
ended  Dec.  31,  1928,  reveals  an  increase 
in  gross  earnings  to  the  l)est  level  in 
the  history  of  the  company  and  a 
strengthening  in  the  balance  sheet  posi¬ 
tion.  Gross  earnings  for  the  year 
amounted  to  $1,218,266,  as  compared 
with  $1,(K)2,29()  in  1927.  Deduction  of 
operating  expenses  at  $175,608  left  net 
operating  income  at  $1,042,658,  while 
the  addition  of  miscellaneous  income  at 
$77,467  left  gross  income  at  $1,120,125, 
as  against  ^76,784  in  the  preceding 
year.  Deduction  of  interest  cliarges  at 
$6.30,909,  taxes  at  $56,242,  other  de- 
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cluctions  at  $34,366  and  dividends  at 
$374,637,  left  a  surplus  of  $23,971,  as 
afjainst  $31,109  in  1927.  Previous  sur¬ 
plus  was  brought  forward  at  $48,989, 
making  total  surplus  in  the  current 
report  of  $72,960. 


Increased  Use  of  Power  in 
Laundries 

Commercial  power  laundries  in  the 
I’nited  States  increased  their  installed 
horsepower  hy  27.3  per  cent  in  the  two- 
year  interval  from  1925  to  1927,  ac¬ 
cording  to  a  recent  bulletin  of  the  De¬ 
partment  of  Commerce.  It  rose  from 
263,598  to  335,578  hp.  How  much  of 
the  increase  was  electric  the  preliminary 
report  does  not  state.  In  1925  79,421 
hp.  was  operated  on  purchased  electri¬ 
cal  etiergy  and  51,000  hp.  on  energy 
generated  in  the  establishment  report¬ 
ing;  the  generating  capacity  of  the  latter 
was  54,608  kw. 

The  increase  in  horsepower  was 
greater  than  in  any  other  item  listed. 
The  amount  received  for  work  dotie 
rose  25.3  per  cent  to  $453,877,518.  In 
number  of  employees,  221,043,  the  in¬ 
dustry  approaches  the  central-station  in¬ 
dustry',  which  probahlv  has  about 
285,000. 


Water  Powers  of  California. — The 
Federal  Power  Commission  announces 
the  practical  exhaustion  of  its  stock  of 
copies  of  the  report  on  the  water  powers 
of  California,  compiled  by  District  En¬ 
gineer  Bonner,  U.  S.  Forest  Service,  but 
states  that  copies  may  still  be  purchased 
of  the  Superintendent  of  Documents, 
(iovernment  Printing  Office. 


Virginia  Utility  to  Increase 
Stock. — Stockholders  of  the  Virginia 
Electric  &  Power  Company  at  their 
annual  meeting  on  April  17  will  vote 
on  proposals  that  the  authorized  capital 
stock  be  increased  from  480,000  to 
580,000  no-par  shares  and  that  pro¬ 
visions  in  the  charter  that  the  preferred 
stock  should  not  be  redeemed  until  after 
three  years  from  the  date  of  issue  be 
stricken  out  with  respect  to  preferred 
stock  to  be  issued  in  the  future,  but  not 
to  preferred  stock  now  outstanding. 


Sierra  &  San  Francisco  Power 
Company  to  Float  Bond  Issi’e. — 
.Authority  has  been  granted  by  the  Cali¬ 
fornia  Railroad  Commission  to  the 
.Sierra  &  .San  Francisco  Power  Com- 
jiany,  a  projierty  of  the  Pacific  Cas  & 
Electric  Company,  to  issue  and  sell  on 
or  before  July  31.  1929,  at  not  less  than 
W  per  cent  of  face  value,  plus  accrued 
interest.  $500,000  of  first  mortgage  5  per 
cent  gold  bonds,  due  .August  1.  1949, 
and  to  use  the  proceeds  for  the  purjiose 
of  financing,  in  part,  construction  e.x- 
lienditures. 


E.sti MATES  3.000.000  Electric  Radio 
Sf.ts. — Radio  is  rapidly  attaining  the 
magnitude  of  a  billion-dollar  industry. 
Bond  P.  Geddes  of  New  \’ork  City, 
executive  vice-president  of  the  Radio 
Manufacturers’  .Association,  declared 
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recently  at  the  annual  convention  of  the 
Federated  Radio  Trade  Association. 
Sales  of  radio  products  last  year  reached 
the  peak  of  $650,000,000,  more  than  ten 
times  those  of  1922,  while  manu¬ 
facturers  are  planning  to  increase  their 
output  this  year  from  20  per  cent  to  50 
per  cent.  Six  years  ago  the  radio 
audience  was  about  75,000  persons, 
while  the  American  audience  today  is 
over  40,000,000.  There  are  28,000,000 
homes  in  the  United  States.  Of  these 
about  9,000,000  have  radios  of  some 
sort,  variety  or  description,  but  of  these 
9,000,000  homes  less  than  one-third,  it 
was  stated,  have  modern  electric 
radios.  _ 

Columbia  Gas  &  Electric  In¬ 
creases  Stock  —  Shareholders  of  the 
Columbia  Gas  &  Electric  Corporation 
last  week  approved  an  amendment  to  the 
certificate  of  incorporation  increasing 
the  common  stock  from  4,000,000  shares 
to  10,0(K),000  and  providing  for  the 
immediate  issuance  of  2jt  shares  of  the 
new  stock  for  each  share  of  common 
stock  outstanding. 


Forecasts  Power  Shortage 
in  New  Brunswick 

The  ninth  annual  report  of  the  New 
Brunswick  Electric  Power  Commission 
states  that  a  total  of  26,053,900  kw.-hr. 
was  distributed  to  regular  customers 
last  year,  this  being  an  increase  of  17.25 
per  cent  over  the  previous  year.  The 
report  hints  at  the  importance  of  addi¬ 
tional  power  being  made  available  at 
the  earliest  possible  date  and  announces 
preliminary  plans  for  the  building  of  a 
modern  auxiliary  fuel  plant. 

A  tremendous  increase  in  the  de¬ 
mand  for  electrical  energy  from  the 
service  of  the  commission  is  forecast,  the 
report  predicting  that  whereas  more  than 
26,000,000  kw.-hr.  were  distributed  last 
year,  a  total  of  not  less  than  60,000,000 
kw.-hr.  will  be  needed  by  1937  and.  with 
present  facilities,  the  commission  is*not 
in  a  position  to  supply  this.  With  the 
present  rate  of  increase  in  demand,  the 
commission  predicts  that  a  crisis  wdl 
be  reached  this  year  unless  additional 
sources  of  energy  are  provided. 


Rights  Issued  to  Shareholders  of 
International  Paper  &  Power 


Rights  have  been  issued  to  com¬ 
mon-stock  holders  of  International 
Paper  &  Power  Company  to  suliscribe 
to  class  A  stock  of  International  Hydro- 
Electric  System.  For  each  ten  shares 
of  common  stock  of  International  Paper 
&  Power  Company,  whether  class  A, 
class  B  or  class  C,  of  record  at  the  close 
of  business  .April  8,  1929,  stockholders 
may  subscribe  to  one  share  of  class  A 
stock  of  the  system  at  $43  a  share.  This 
subscription  right  also  e.xtends  to  the 
holders  of  part-paid  subscription  re¬ 
ceipts  for  class  C  common  stock  of  In¬ 
ternational  Paper  &  Power  Company. 

International  Hydro-Electric  System 
is  a  new  company  formed  as  a  subsidi¬ 
ary  of  International  Paper  &  Power 
Company  to  control  the  principal  elec¬ 
tric  power  organizations  identified  with 
the  company.  International  Hydro- 
Electric  System  will  own  directly  over 
82  per  cent  of  the  outstanding  common 
stock  of  New  England  Power  Associa¬ 
tion  and  the  entire  common  and  second 
preferred  stocks  of  Canadian  Hydro- 
Electric  Corporation.  Ltd.  Through 
these  subsidiaries  the  system  w'ill  control 
one  of  the  largest  groups  of  hydro-elec¬ 
tric  properties  in  the  world  under  one 
ownership. 

Class  .A  stock  of  the  system  carries  a 
cumulative  preferential  dividend  of  $2 
per  share  a  year,  and  in  addition  is 
entitled  to  equal  participating  rights  as 
a  class  with  the  class  B  and  common 
stocks  taken  together  as  a  class.  Under 
the  announced  current  policy,  however, 
stockholders  may.  at  their  option,  take 
their  dividends  in  class  A  stock  at  the 
rate  of  8  per  cent  a  year. 

The  operating  subsidiaries  of  Cana¬ 
dian  Hydro-Electric  Corporation.  Ltd., 
have  entered  into  long-term  contracts 


with  the  Hydro-Electric  Power  Com¬ 
mission  of  Ontario  and  others  requiring 
delivery  of  primary  power  in  the  aggre¬ 
gate  increasing  to  more  than  480,000 
hp..  beginning  October  1,  1931,  of  which 
248,000  hp.  is  now  being  delivered.  In 
addition,  surplus  power  is  being  sold 
to  Canadian  International  Paper  Com¬ 
pany  under  a  contract  which  can  be 
canceled  in  whole  or  in  part  as  the 
power  is  sold  for  other  purposes. 


Portland  Electric  Power  Com¬ 
pany  Issues  Rights — Stockholders  of 
the  Portland  Electric  Power  Company 
have  been  notified  that  the  company  pro¬ 
poses  to  change  the  value  of  its  common 
stock  from  $100  par  to  no  par.  Rights 
are  being  issued  to  shareholders  to  sub¬ 
scribe  to  one  additional  share  for  each 
three  shares  previously  held  at  the 
price  of  $31.50  a  share.  Rights  will 
include  the  stockholders  on  record  as 
of  April  13. 


Italian  Superpower  Issues  First 
Report. — The  Italian  Superpower  Cor¬ 
poration,  organized  early  in  1928,  re¬ 
ports  for  the  first  year  of  operation 
covering  the  period  from  January  31  to 
December  31,  1928,  net  operating  earn¬ 
ings  after  all  expenses  and  ta.xes  of 
$2,285,582,  equivalent  to  more  than 
twice  the  interest  requirements  on  its 
debenture  bonds.  After  payment  of  pre¬ 
ferred  dividends  a  surplus  of  $488,886 
remained  for  the  period.  The  balance 
sheet  as  of  December  31  showed  total 
assets  of  $36,199,599,  represented  prin¬ 
cipally  by  stocks  carried  on  the  books 
at  $32,644,799,  Italian  government 
bonds  carried  at  cost.  $985,107.  and 
cash  and  call  loans  of  $2,559,720. 
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Business  News  and  Market  Conditions 

C/ffl _ j\^:. 


$8,500,000,000  for  New  Con¬ 
struction  During  1929 

Approximately  $8,500,000,000  will  be 
expended  for  new  construction  and  for 
repairs  and  replacements  in  the  build¬ 
ing  field  during  1929,  according  to 
statistics  just  compiled  by  the  Copper 
and  Brass  Research  Association  in  its 
annual  building  survey.  This  large 
total  exceeds  by  about  half  a  billion  dol¬ 
lars  the  building  expenditures  of  1928 
and  establishes  a  new  high  record  for 
rdl  time. 

The  survey  groups  buildings  into  two 


Millions 

of 

Group  I  Dollars 

Housings  (363,000)  to  care  for  a  population 

increase  of  1,650,000 .  $1,533 

Other  construction  to  accommodate  a  popu¬ 
lation  increase  of  1,650,000 .  1,227 

Replacement  of  buildings  destroyed  by  fire 

or  storm .  500 

Replacement  for  obsolescence  at  1.66  per 

cent  per  year  (60-year  basis  for  group  I)  2,122 
Maintenance  (recorded  contracts  for  alter¬ 
ations  and  repairs) .  1,242 


$6,624 

Unrecorded  maintenance .  1,242 

Total  for  Group  I .  $7,866 

Group  2 

Obsolescence,  estimated  at  2  per  cent .  $280 

Maintenance,  estiniat€*d  at  2. 5  percent .  350 


Total  for  Group  2 .  $630 


Total  building  re<iuirements 

for  1929 . $8,496,000,000 


classes;  (1)  Buildings  which  become 
obsolete  and  are  abandoned  after  a  de¬ 
terminable  average  life  and  (2)  build¬ 
ings  such  as  government  buildings, 
churches,  museums  and  many  other  pub¬ 
lic,  industrial,  commercial,  religious  and 
recreational  buildings  and  housings 
which,  because  of  original  quality  of 
construction  or  better  maintenance, 
serve  beyond  the  period  fixed  as  aver¬ 
age  for  buildings  in  the  first  group. 

Using  these  divisions  the  construc¬ 
tion  requirements  for  1929  are  estimated 
as  shown  in  the  accompanying  table. 


Manufacturing  Industries  Add 
Over  3,000,000  Hp. 

In  the  two-year  interval  from  1925 
to  1927  the  installed  horsepower  in  man¬ 
ufacturing  industries  in  the  United 
States  increased  by  3,265,070  hp.  and 
at  the  end  of  1927  amounted  to  39,032,- 


014  hp.  This  is  shown  in  the  recently 
published  summary  of  the  Census  of 
Manufactures  for  1927. 

'J'he  summary  does  not  classify  the 
horsepower  by  type  of  prime  mover, 
giving  simply  the  total,  but  from  past 
experience  it  is  probable  that  most  of 
the  increase  was  in  electric  motors  oper¬ 
ated  on  purchased  energy.  Statistics  on 
this  point  are  not  yet  published. 

As  is  evident  from  the  subjoined  ab¬ 
stract.  no  other  item  shows  a  per  cent 
of  increase  as  great  as  that  of  the  in¬ 
stalled  horsepower. 

Copper  Leads  Metal 
Price  Declines 

The  non-ferrous  metals  bull  market 
sutfered  a  sharp  relapse  during  the  past 
week.  Featured  by  the  decline  in  copper 
prices,  which  amounted  to  nearly  5 
cents  per  pound,  the  list  in  general 
showed  a  strong  downward  tendency. 
Lead  prices  closed  the  week  0.6  cent 
per  pound  below  the  level  of  a  week  ago. 


NKW  YORK  METAL  MARKET  PRICE.S 


'  opper,  electrolytic . 

Lead,  Am.  S.  &  R.  price.. 

.\pr.  3,  1929 
Cents  per 
Pound 

24 

Apr.  10,  1929 
Cents  per 
Pound 
19.25 

7.75 

7.  15 

•Antimony . 

9.625 

9.50 

Nickel,  ingot . 

35 

35 

Zinc,  spot . 

7. 15 

6  625 

Tin,  Straits . 

48  50 

46  375 

.\luminum,  99  per  cent. . 

24.30 

24.30 

Base  copper  wire  price  .-Vpril  10,  1929,  25J  cents 

Sales  of  Brass  Pipe 

Sales  of  brass  pipe  reached  the  un¬ 
precedented  total  of  76,777,400  lb.  in 
1928,  or  almost  five  times  the  pound¬ 
age  sold  in  1922,  according  to  statistics 
just  compiled  by  the  Copper  and  Brass 
Research  Association.  The  total  for 
1928  was  approximately  14,0(X).000  lb. 
above  the  total  for  1927,  this  Ijeing  one 
of  the  largest  gains  in  a  single  year 
since  consumption  of  brass  pipe  as¬ 
sumed  large  proportions. 

In  1922  sales  were  16,016,500  lb.,  so 
that  the  total  for  1928  represents  a  pro¬ 
gressive  increase  to  an  additional 
61,000,000  11).  in  yearly  consumption. 
On  a  percentage  basis  the  gains  over 
1922  were  5  per  cent  in  1923,  61  per 
cent  in  1924,  145  per  cent  in  1925,  234 


per  cent  in  1926,  293  in  1927  and  379 
per  cent  in  1928,  or  an  average  gain  of 
74.8  per  cent  annually  since  1923. 


N.E.M.A.  Adds  Two  Divisions 

Formal  approval  has  been  given  by 
the  executive  committee  of  the  l)oard  of 
governors  of  the  National  Electrical 
Manufacturers’  A.s.sociation  to  the  or¬ 
ganization  of  two  new  divisions — the 
wiring  devices  and  roughing-in  ma¬ 
terials  divisions — under  the  authority 
vestal  in  the  revised  constitution. 

The  realignment  of  sections,  or  man¬ 
ufacturing  industries,  into  new  divisions 
will  bring  together  those  groups  having 
similar  interests  and  thus  effect  a 
greater  co-ordination  of  association 
activities.  Approval  has  been  given  to 
the  organization  of  a  wiring  devices 
division  composed  of  these  sections: 

Attachment  plug  section,  fuse  section, 
knife  and  inclosed  switch  section,  lamp 
receptacle  and  socket  section  and  the 
snap  switch  section. 

The  following  N.E.M.A.  sections 
have  been  organized  as  members  of  the 
roughing-in  materials  division: 

Armored  conductor  and  flexible  metal¬ 
lic  conduit,  conduit  fittings,  electrical 
porcelain,  metal  molding,  non-metallic 
conduit,  non-metallic  sheathed  cable, 
outlet  bo.x  and  switch  box,  rigid  con¬ 
duit,  wire  and  cable. 


Electric  Industrial  Trucks 
and  Tractors 

March  shipments  of  electric  indus¬ 
trial  trucks  and  tractors,  as  reported  to 
the  Department  of  Commerce  by  the 


Shif'incnts  of  Electric  Industrial  Trucks 
and  Tractirrs 


1928 

Total 

'—Domestic-'. 

Trac-  .Another 
t  >rs  Ty|>es  h^xports 

January . 

.112 

5 

98 

9 

February . 

1  19 

15 

86 

18 

March . 

129 

18 

95 

16 

Three  months. . . 

360 

38 

279 

43 

April . 

136 

9 

121 

6 

May . 

114 

8 

93 

13 

June . 

116 

6 

96 

14 

.luly . 

107 

5 

87 

15 

■August . 

96 

5 

85 

6 

September . 

118 

11 

102 

5 

( tetober . 

134 

5 

109 

20 

November . 

132 

9 

117 

6 

1  )eceml)er . 

153 

10 

126 

17 

Total  (year) .  .  . 

1,466 

136 

1,215 

145 

1929 

January . 

152 

4 

129 

19 

February . 

♦134 

10 

121 

3 

March . 

210 

14 

186 

10 

Three  months... 

.  496 

28 

436 

32 

♦Reviswl. 

eleven  leading  manufacturers  in  the 
industry,  were  210,  as  compared  with 
134  in  February  and  12^)  in  March.  1928. 


Summary  for 

Manufacturing  Industries  in  the  United  States 

1927 

1925 

Per  Cent 
Incre ase 

Number  of  establishments . 

Wage  earners  (average  for  year) 

Wages^ . 

Value  of  productst . 

Value  added  by  manufacture.. . 
Horsepower. . . 

191,863 

8,351,257 

$10,848,782,433 

$62,713,847,403 

$27,585,792,755 

39,032,014 

187,224 

8,381,511 

$10,727,337,625 

$62,668,259,591 

$26,771,373,165 

35,766,944 

2  5 
-0  4 

1.  1 
t 

3.0 

9.  1 

♦Not  including  salaried  employees. 

tThe  comparability  between  the  1925  and  the  1927  figures  for  value  of  products  is  somewhat  affected  by 
the  fact  that  the  manufacture  of  paper  and  wood  pulp  was  treated  as  a  single  industry  in  1925  and  as  two 
industries  at  t  he  census  of  1927.  Hence  no  figure  is  given  for  percentage  of  increase 
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Market  Conditions 

cSi— _ 

IN  CERTAIN  sections  of  the  country  higher  prices  and  an  element 
of  uncertainty  in  business  appear  to  have  induced  hesitancy  in 
making  further  commitments  in  the  equipment  trades.  In  the 
East  central-station  business  has  fallen  off  sliarply  from  last  month 
and  inquiries  also  are  reduced. 

- Nkw  England  reports  industrial  ecjuipment  orders  wed  sustained 

and  sulxstation  business  is  active  in  the  Southeast. 

- Both  powkr  station  and  industrial  iu'siness  in  the  Middle 

West  continues  somewhat  better.  Stock  size  motors  are  especially 
active  in  the  .St.  Louis  area. 

- Day-to-day  business  in  most  sections  of  the  Pacific  district 

continues  on  a  satisfactory  basis,  although  distribution  transformer 
sales  have  fallen  off.  Business  volume  is  satisfactory  in  the  Puget 
.Sound  area. 


Substation  Equipment  Eentls 
in  Eastern  District 

Substation  account  is  a  feature  of  the 
present  demand  in  the  Eastern  district, 
h'xcept  for  transformers  and  accessory 
ecjuipment,  central-.station  business  e.x- 
hihits  a  noticeable  decline  as  compared 
with  this  time  last  month,  not  only  with 
regard  to  gross  amount  of  .sales,  hut  in 
connection  with  iiKpiiries,  which  are 
showing  appreciably  lessened  volume. 
Neither  is  the  general  market  tone  as 
satisfactory  as  a  few  weeks  ago.  Price 
advances  have  had  a  noticeable  effect, 
and  an  under-current  of  uncertainty  is 
making  for  hesitancy  in  placing  com¬ 
mitments.  A  metropolitan  power  com¬ 
pany  has  ordered  a  (juantity  of  trans¬ 
formers  from  a  New  York  maker  to  cost 
$100, (MM).  A  central  station  in  Ken¬ 
tucky  has  given  a  contract  for  similar 
etiuipment  to  cost  $110,(MM).  .X  New 
York  utility  company  has  ordered  trans¬ 
formers  and  accessories  to  cost  $30,000. 

Pennsylvania  manufacturer  has  re¬ 
ceived  an  order  from  a  metal  refining 
company  in  'I'exas  for  a  (juantity  of 
transformers  and  an  electric  sign  manu¬ 
facturer  in  northern  New  S Ork  has 
given  a  commitment  for  low- voltage 
transformer  units  to  the  sum  of  $80.00(). 

Switching  equipment  shows  improved 
activity.  A  New  York  power  interest 
has  given  a  contract  for  switching  ecjuip- 
ment  for  a  station  in  New  Jersey,  now 
in  j)rogress,  to  cost  $25,(MM).  .A  central 
''tation  in  X'irginia  has  ordered  a  (juan- 
tity  of  switching  ecjuijiment  from  a 
Pennsylvania  manufacturer  to  cost  $.'>(),- 
(MH).  Prime  movers  are  securing  hut 
slight  attention  and  business  i>  slow  in 
that  direction,  rransmission  line  eijuij)- 
ment.  including  line  hardware,  etc.,  is 
showing  a  like  course.  Industrial  busi¬ 
ness  is  exhibiting  a  tendency  to  lag. 
Orders  are  being  recorded  in  reduced 
volume,  and  while  iiKjuiries  are  ho’ding 
fair,  there  is  a  marked  indication  of  de¬ 
ferring  commitments  until  prices  return 
to  former  levels.  Eractiotial-horsepower 
units,  however,  are  a  bright  spot  in  the 
situation.  Refrigerator  business  is  devel¬ 
oping  with  a  strong,  steady  tone  and 
spring  and  summer  sales  are  expected 


• 

to  show  record  proportions.  Construc¬ 
tion  projects  are  as  follows: 

The  New  York  Edison  Company,  New 
York  City,  plans  extensions  in  its  power 
plant  at  Fourteenth  Street,  to  cost  $1,(MX),- 
(MM).  The  Crane  Company,  Chicago,  will 
build  a  branch  pipe  and  fitting  plant  at 
Utica.  N.  Y.,  to  cost  $90,000.  The  Founda¬ 
tion  Company,  New  York,  will  make  sur¬ 
veys  for  a  hydro-electric  power  plant  for 
the  Government  of  Uruguay,  near  Monte¬ 
video,  to  cost  $20,0(M),(M)0.  Kohn  &  Mun- 
dus,  Inc.,  New  York,  will  establish  a  fur¬ 
niture  factory  at  Long  Island  City,  to  cost 
$100,0(M).  The  International  Business  Ma¬ 
chines  Corporation,  Binghamton,  N.  Y., 
will  make  extensions  in  its  plant  at  Endi- 
cott,  N.  Y.,  to  cost  $200,000.  The  Borst 
Engineering  Company,  Buffalo,  will  build 
an  automobile  equipment  plant  to  cost 
$85,000.  The  R.  G.  Kittinger  Shops,  Inc., 
ifuffalo,  will  build  a  furniture  factory  at 
North  Tonawanda,  N.  Y..  including  a 
jxiwer  i)lant,  to  cost  $250,001). 

The  Pennsylvania  Railroad  Company, 
Philadelphia,  will  build  a  power  plant  and 
substation  to  cost  $700,000.  The  Philadel- 
l)hia  Electric  Company,  Philadelphia,  jdans 
a  substation  at  Bristol,  Pa.,  to  cost  $t)0.(M)(). 
The  Raub  Supply  Company,  Lancaster, 
Pa.,  w’ill  build  a  factory  branch  and  dis¬ 
tributing  plant  at  Philadeljihia,  to  cost 
$100,(MM).  Pittsburgh,  Pa.,  plans  a  AockI- 
lighting  system  and  beacon  lamps  at  its 
proiK)sed  airport  to  cost  $1.()(M),()(M).  The 
Pittsburgh  Plate  (ilass  Company,  Pitts¬ 
burgh,  plans  a  sheet  glass  plant  at  llenry- 
etta,  (^ida.,  to  cost  $2.(M)0,(MM) ;  and  a  sim¬ 
ilar  plant  near  Santa  Ana,  Calif.,  to  cost 
$1.50(),(MM).  The  Jones  &  Laughlin  Steel 
Company.  Pittsburgh,  plans  a  storage  and 
distributing  plant  at  Memidn’s,  'I'enn.,  to 
cost  $2(M).000.  The  Ihiited  Stainless  Steel 
Corjxjration,  Washington,  Pa.,  will  make 
extensions  to  cost  $25(),(KM). 

I nJustrial  Equipment  Orders 
Increase  in  N eu'  Enqiand 

Orders  for  industrial  ecjuipmenl  are 
increasing  in  volume  in  the  New 
England  district.  .Switch  and  control 
e(|uipment  orders  are  keeping  pace  with 
small  motor  sales  and  negotiations  for 
heavy  power  etjuipment  are  reported 
active.  Industrial  electric  furnace  in- 
(juiries  are  ahead  of  last  year  and  cen¬ 
tral-station  sales  are  gaining.  ()rders 
for  a  number  of  large  motors  were  re¬ 
corded.  one  2(M)-l'.p.  unit,  with  acces¬ 


sories,  was  placed  for  a  northern  New 
Enifland  mill.  Small  motor  sales,  in¬ 
cluding  one  lot  amounting  to  $2,000,  and 
another  of  $4.2(M).  reached  over  $45,000. 
Orders  for  control  ecjuiimient  are 
numerous  and  a  mi  l  in  southern  New 
Eingkand  recently  placed  an  order  for 
power  plant  control  amounting  to  $6,000, 
while  another  similar  order  for  a  mill 
in  eastern  Massachusetts  amounting  to 
over  $3,000  is  noted.  Substation  equip¬ 
ment  business  is  encouraging,  insulator 
sales  are  steady,  outside  control  equij)- 
ment  is  commanding  attention  and  bids 
are  in  for  considerable  work  to  be  done 
in  the  Northern  districts.  Linking  up 
of  transmi.ssion  lines  now  planned  pre¬ 
sages  many  orders  to  be  placed  soon. 
IiKjuiries  and  negotiations  for  heavy 
power  generating  eejuipment  are  active 
and  there  are  units  being  considered 
which  total  $1,5(M),()(M)  receiving  the  at¬ 
tention  of  engineers  in  this  district.  In¬ 
dustrial  electric  furnaces  are  attracting 
attention  among  machine  tool  manufac¬ 
turers  and  (me  manufacturer  reports  that 
units  totaling  4(M)  kw.  were  recently 
placed  for  early  delivery.  Con.struction 
projects  are  as  follows: 

Lever  Brothers  Company,  Cambridge,  | 
Mass.,  jilans  a  soap  manufacturing  plant 
at  Hammond,  Ind.,  to  cost  $4,(){M),()0().  I'he 
Boston  Elevated  Railway  Comjjany,  Bos¬ 
ton,  jilans  a  jiower  substation  to  cost  $30,- 
000.  The  Pond’s  Extract  Company, 
Clinton,  Conn.,  will  build  an  addition  to 
cost  $100.(MK). 

Transformer  Orders  Placed 
in  Southeast 

Business  in  the  .Southeast  is  reported 
as  very  satisfactory,  with  general  sup¬ 
ply  lines  showing  an  increased  move¬ 
ment.  Transformer  orders  have  been 
particularly  good,  in  anticipation  of 
price  increases.  'I'he  largest  central- 
station  order  placed  was  for  a  70,000- 
sq.ft.  surface  condenser  for  a  Georgia 
company,  while  a  Tennessee  company 
ordered  $125,000  in  transformers  and 
oil  circuit  breakers  for  a  25,000-kva. 
transformer  bank.  A  Georgia  com¬ 
pany’s  orders  for  distribution  and  sniall 
jjower  transformers  aggregated  $30,(M)(), 
while  an  Alabama  company  ordered  dis¬ 
tribution  transformers  totaling  $15,(M)0. 
One  company’s  wire  orders  were  for 
$14,000  of  steel  wire.  $4,100  of  copper 
and  $2,500  of  guy  wire.  .Some  other 
central -station  orders  were  for  $7,800 
worth  of  disconnect  switches,  $4,400 
worth  (jf  creosoted  jiine  poles  and  $2,000 
in  pole  line  hardware. 

A  paper  mill  in  .Alabama  ordered 
varnished  cambric  lead-covered  cable 
amounting  to  $40.(MM).  while  a  tire  fab¬ 
ric  manufacturing  plant  in  Georgia 
ordered  $15.0(M)  in  bouse  wiring  mate¬ 
rials  for  its  mill  village  construction. 

A  municijrally  owned  distribution  sys¬ 
tem  in  Georgia  ordered  $2,500  in  dis¬ 
tribution  transformers,  while  another 
town  in  the  same  state  ordered  $1,600 
in  motors  and  transformers  for  the  city 
imm|)ing  station.  .A  third  small  town 
ordered  $700  in  parkway  cable.  Con¬ 
struction  projects  are  as  follows: 

'I'he  Che.sapeake  &  Ohio  Railroad  Coin- 
l)any,  Riclnnond,  V’a..  w'ill  build  an  engine 
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liouse  and  repair  shops  at  Clifton  Forge, 
V'a.,  to  cost  $200,000.  The  Virginia  Table 
Company,  Marion,  Va.,  plans  additions  to 
cost  $80,000.  The  Crozet  Cold  Storage 
Company,  Crozet,  Va.,  will  build  a  cold 
storage  and  refrigerating  plant  to  cost 
$175,000.  Charlottesville,  Va.,  plans  a 
floodlighting  system  and  beacon  lamps  at 
its  proposed  airport,  to  cost  $70,000.  The 
Brown  &  Williamson  Tobacco  Company, 
Louisville,  Ky.,  plans  an  addition  to  cost 
$500,000.  The  Kentucky  Electric  Lamp 
Company,  Owensboro,  Ky.,  will  build  a 
plant  to  cost  $65,000.  Paris,  Tenn.,  con¬ 
templates  a  municipal  electric  light  and 
power  plant  to  cost  $100,000.  Laurel,  Miss., 
plans  a  floodlighting  system  and  beacon 
lamps  at  its  proposed  airport,  to  cost  $50,- 
(KX).  The  Lamson  &  Sessions  Bolt  Com¬ 
pany,  Cleveland,  plans  a  plant  at  North 
Birmingham,  Ala.,  to  cost  $350,000.  The 
Southern  Cereal  Company,  Tarrant  City, 
.\la.,  will  build  a  mill  to  cost  $115,000.  The 
Toccoa  Electric  Power  Company,  operated 
by  the  Tennessee  Electric  Power  Company, 
Chattanooga,  Tenn.,  plans  a  hydro-electric 
power  plant  at  Blue  Ridge,  Ga.,  to  cost 
$4,000,000.  The  Goulds  Tire  &  Rubber 
Company.  St.  Petersburg,  Fla.,  plans  a 
mill  to  cost  $350,000. 

Pouer  Company  Buying 

Features  Pacific  Business 

Power  company  purchasing  on  the 
Pacific  Coast  features  the  week,  includ¬ 
ing  such  orders  as  two  carloads  of  4-in. 
fiber  conduit,  one  mixed  carload  of  holts 
attd  pole  steps,  $5,000  worth  of  No.  4/0 
lead-covered  cable,  three-conductor,  500- 
volt,  all  for  distribution  from  Oakland 
central  warehouses,  and  two  carloads  of 
copper  wire  for  the  San  Luis  Obispo 
district,  principally  for  a  No.  1/0  trans¬ 
mission  line,  also  four  assorted  carloads 
of  sizes  35  to  45-ft.  poles  were  shipped 
to  the  Napa  district.  State  depart¬ 
mental  buying  is  light  and  limited  to 
small  repair  and  maintenance  material. 
The  city  of  San  Francisco  is  in  market 
for  three  miles  of  No.  3/0  copper  wire 
for  its  municipal  street  railroad.  Oil 
company  purchasing  has  improved, 
largely  because  of  recent  extensions  of 
the  kettleman  field  near  Coalinga, 
where  several  companies  have  holdings. 
Railroad  buying  has  included  train- 
despatching  equipment  over  350  track- 
miles  and  is  expected  to  include  shortly 
5  mHes  of  heavy  lead  cabling  for  ter¬ 
minal  yards.  The  Federal  telegraph 
has  bought  ten  General  Electric  20-kw. 
motor-generator  sets  totaling  $50,(X30 
for  installation  in  Palo  Alto  and  else¬ 
where.  The  city  of  Seattle  bought  fire 
department  electrical  apparatus,  includ¬ 
ing  relay  boards,  circuit  protector  board 
units,  etc.,  costing  in  excess  of  $20,000 
and  will  shortly  take  bids  for  about 
$20,000  worth  of  weatherproof  wire  and 
$15,000  worth  of  small  distribution 
transformers.  An  ordinance  proposing 
a  $13,000,0(X)  bond  issue  for  a  dam  at 
Hanging  Rock  and  another  hydro-elec¬ 
tric  development  in  connection  with  a 
municipal  lighting  and  power  project  was 
introduced  in  the  Seattle  City  Council. 
Sand  Point,  Idaho,  voted  favorably  on 
a  $300,000  bond  issue  for  a  municipal 
power  plant,  the  initial  work  to  start 
within  60  days.  The  Peoples  West 
Coast  Hydro-Electric  Corporation,  Port¬ 
land,  Ore.,  plans  the  expenditure  of 


$10,000  in  line  work  near  Shelton, 
Wash.,  and  the  Grays  Bay  Electric 
Light  &  Power  Company,  was  organized 
to  build  a  power  plant  and  system  to 
serve  the  Deep  River,  Wash.,  Roseburg, 
Ore.,  and  Grays  River,  Wash.,  districts. 
A  contract  for  an  $18,000  street  lighting 
system  was  let  by  the  town  of  Port 
Angeles,  Wash.  Construction  projects 
are  as  follows : 

The  Water  and  Power  Bureau,  Los  An¬ 
geles,  will  receive  bids  until  April  25  for 
power  transformer  requirements  for  one 
year,  (Adv.  No.  12).  The  Union  Oil 
Company,  Los  Angeles,  plans  an  oil  re¬ 
finery  in  the  Wilmington,  Calif.,  district, 
to  cost  $1,000,000.  The  Union  Ice  Com¬ 
pany,  San  Francisco,  will  build  a  cold  stor¬ 
age  and  refrigerating  plant  at  Santa  Cruz, 
Calif.,  to  cost  $50,000.  The  Pacific  Tele¬ 
phone  &  Telegraph  Company,  San  Fran¬ 
cisco,  will  build  an  equipment  storage  and 
distributing  plant  at  Emeryville,  Calif., 
to  cost  $70,000.  Los  Angeles,  Richmond, 
Huntington  Beach  and  Slonterey,  Calif., 
plan  ornamental  lighting  systems.  The 
Southern  California  Edison  Company,  Los 
Angeles,  plans  a  steel  tower  33,000-volt 
transmission  line  in  Los  Angeles  National 
Forest.  The  Puget  Sound  Power  &  Light 
Company,  Seattle,  Wash.,  plans  a  switching 
station  at  Renton,  Wash.,  to  cost  $1,000,000. 

Stock  Size  Motors  Prominent 
in  St.  Louis  District 

Representatives  of  three  large  manu¬ 
facturers  in  the  St.  Louis  district  made 
the  statement  that  the  volume  of  sales 
of  stock  sizes  of  motors  in  the  last  ten 
days  has  been  greater  than  that  of  the 
previous  three  months.  The  rise  in 
prices  of  metals  has  resulted  in  a 
marked  activity  in  the  lead  and  zinc 
fields  of  this  district.  One  lead  com¬ 
pany  in  Southeast  Missouri  placed  an 
order  for  compressors  to  be  used  in 
connection  with  a  flotation  process  and 
costing  $22,000.  Another  company  pur¬ 
chased  a  lot  of  motors  motor-generator 
sets  and  transformers  to  cost  $25,000. 
The  only  other  order  of  contract  size 
reported  was  for  25  vertical  hollow- 
shaft  pump  motors  to  cost  $15,000  for 
use  in  the  rice  fields  of  Arkansas.  Con¬ 
struction  projects  are  as  follows: 

The  Independent  Stove  &  Furnace  Com¬ 
pany,  Independence,  Mo.,  will  build  an 
addition  to  cost  $65,000.  The  Broderick  & 
Bascom  Rope  Company,  St.  Louis,  plans 
an  addition  to  its  wire  rope  plant  to  cost 
$140,000.  The  Nicholas-Beazley  Airplane 
Company,  Inc.,  Marshall,  Mo.,  plans  an 
addition  to  cost  $70,000.  The  Coleman 
Lamp  Company,  Wichita,  Kan.,  will  build 
an  addition  to  cost  $70,000.  The  Inter¬ 
national  Harvester  Company,  Chicago,  will 
build  a  factory  branch  and  distributing 
plant  at  Dodge  City,  Kan.,  to  cost  $150,000. 
The  Cessna  Aircraft  Company,  Wichita, 
Kan.,  plans  an  addition  to  its  airplane 
manufacturing  plant  to  cost  $130,000.  The 
Public  Service  Company  of  Oklahoma, 
Tulsa,  Okla.,  will  build  a  transmission  line 
to  Watts,  Okla.,  and  vicinity,  to  cost  $250,- 
000.  Miami,  Okla.,  has  authorized  bonds 
for  $25,000,  for  an  ornamental  lighting 
system.  The  Empire  Oil  &  Refining  Com¬ 
pany,  Tulsa,  Okla.,  plans  a  refining  plant 
at  East  Chicago,  Ind.,  to  cost  $10,000,000. 
The  Southwestern  Transportation  Com¬ 
pany,  an  interest  of  the  St.  Louis  &  South¬ 
western  Railway  Company,  Tyler,  Tex., 
plans  an  engine  house  and  shops  at  Tex¬ 


arkana,  Tex.,  to  cost  $200,000.  George¬ 
town,  Tex.,  plans  a  floodlighting  system 
and  beacon  lamps  at  its  proposed  airport. 
The  Firestone  Tire  &  Rubber  Company, 
.■\kron,  Ohio,  will  build  a  factory  branch 
and  distributing  plant  at  Houston,  Tex., 
to  cost  $175,000. 

Industrial  Business  Improves 
in  Middle  West 

General  business  in  the  Middle  West 
section  continues  to  show  improvement. 
The  major  activities,  steel,  automotive, 
agriculture  and  railroad  industries,  are 
in  excellent  shape,  with  an  increased 
production  in  most  industrial  lines.  The 
various  railroads  continue  the  purchas¬ 
ing  of  equipment,  the  Northern  Pacific 
Railroad  ordering  500  gondolas,  the  Chi¬ 
cago  &  Northwestern  accepting  propo¬ 
sals  for  72  suburban  coaches  and  the 
Pacific  Fruit  Express  1,000  under¬ 
frames  for  refrigerator  cars.  Car  load¬ 
ings  were  well  diversified  and  show  an 
increase  over  the  previous  week.  Fig¬ 
ures  just  made  public  of  the  shippers' 
regional  advisory  board  forecast  an  in¬ 
crease  in  commodity  movements  of  9 
per  cent  in  the  second  quarter  for  the 
Great  Lakes  region.  The  utility  com¬ 
panies  are  busy  with  spring  construction 
work,  a  large  amount  of  line  extension 
is  going  on  and  several  contracts  for 
street  work  valued  at  $200,000  are  being 
placed  this  week.  Jobbers’  sales  con¬ 
tinue  satisfactory.  There  has  been  a 
good  demand  emanating  from  railroad 
and  municipal  sources,  with  a  slightly 
decreased  demand  from  the  building  in¬ 
dustry.  One  of  the  large  lumber  com¬ 
panies  is  in  the  market  for  300,000  lb. 
of  triple  braid  weatherproof  wire,  250,- 
000  ft.  of  25  per  cent  Para  rubl)er-cov- 
ered  wire  and  a  quantity  of  electrical 
merchandise  for  one  of  its  Western 
plants.  Construction  projects  are  as 
follows : 

The  Kimberly-Clark  Company,  Neenah, 
Wis.,  contemplates  a  pulp  and  board  mill 
at  Park  Falls,  Wis.,  to  cost  $200,000.  The 
Wisconsin  Power  &  Light  Company,  Madi¬ 
son,  Wis.,  will  build  an  equipment  storage 
and  distributing  plant  at  Janesville,  Wis., 
to  cost  $35,000.  The  Sanitarium  Equip¬ 
ment  Company,  Battle  Creek,  Mich.,  plans 
expansions  to  cost  $200,000.  The  Beebe 
Bolt  Works,  Inc.,  Port  Huron,  Mich.,  plans 
a  plant  to  cost  $50,000.  Niles,  Mich.,  plans 
a  floodlighting  system  and  beacon  lamps  at 
its  municipal  airport,  to  cost  $100,000  and 
Pontiac,  Mich.,  plans  a  similar  installation. 
Lansing,  Mich.,  plans  extensions  in  its 
municipal  light  and  power  plant,  to  cost 
$325,000.  The  Federal-Mogul  Corporation, 
Detroit,  will  build  an  addition  to  its  die¬ 
casting  plant  to  cost  $60,000.  The  Con¬ 
sumers  Power  Company,  Jackson,  Mich., 
plans  an  equipment  storage  and  distributing 
plant  at  Battle  Creek,  Mich.,  to  cost  $200,- 
000.  The  Continental  Steel  Corporation, 
Kokomo,  Ind.,  will  build  an  addition  to  cost 
$150,000.  The  Indianapolis  Power  &  Light 
Company,  Indianapolis,  Ind.,  plans  a  power 
plant  to  cost  $600,000.  The  Spicer  Manu¬ 
facturing  Company,  Toledo,  Ohio,  plans  an 
addition  to  cost  $250,000.  The  Mosby 
Medicine  Company,  Cincinnati,  Ohio,  will 
soon  take  bids  for  an  addition  to  cost  $400,- 
000.  Watertown,  S.  D.,  will  make  exten¬ 
sions  in  its  municipal  light  and  power  plant, 
to  cost  $150,000.  Hutchinson.  Minn.,  plans 
a  municipal  light  and  power  plant. 
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Activities  of  the  Trade 


Babcock  &  Wilcox  Get 
New  York  Edison  Order 

Matthew  S.  Sloan,  president  of  the 
New  York  Edison  Company  and  com¬ 
panies  associated  with  it  in  supplying 
electric  service  in  Metropolitan  New 
York,  announced  the  closing  of  a  con¬ 
tract  with  the  Babcock  &  Wilcox  Com¬ 
pany  for  two  new  boiler  units  for  the 
Hell  Gate  generating  station  of  the 
United  Electric  Light  &  Power  Com¬ 
pany. 

Each  boiler  unit  consists  of  twin 
Babcock  &  Wilcox  boilers,  superheaters, 
economizers  and  air  heaters.  The 
boilers  will  supply  steam  to  drive  one 
of  the  160,000-kw.  (215.()00-hp.)  turbo¬ 
generators  now  being  installed.  Each 
will  supply  a  maximum  of  800,000  lb. 
of  steam  per  hour  at  a  temperature  of 
725  deg.  F.  at  275  lb.  pressure  per 
square  inch.  The  furnaces  will  be 
efjuipped  with  Bailey  water  walls 
throughout  and  will  be  of  the  slag  tap 
design. 

I  he  boilers  will  be  fired  by  pulver¬ 
ized  coal,  six  burners  for  each  boiler, 
and  each  boiler  will  be  equipped  with 
four  pulverizing  mills.  The  consump¬ 
tion  of  coal  will  be  at  the  rate  of 
approximately  40  tons  an  hour,  or 
nearly  1,000  tons  a  day  for  each  boiler 
when  operating  continuously  at  its 
maximum. 

Lincoln  Electric  Expands 
Welding  School  Facilities 

The  welding  school  maintained  by  the 
Lincoln  Electric  Company,  Cleveland, 
is  e.xpanding  its  facilities  to  meet  the 
rapidly  increasing  demand  for  practical 
instruction  in  arc  welding.  While 
students  of  the  school  are  carefully 
selected  as  to  the  seriousness  of  pur¬ 
pose,  it  will  probably  be  necessary  to 
more  than  double  the  ainount  of  welding 
efiuipment  l)efore  the  end  of  the  current 
year.  There  is  a  waiting  list  of  con¬ 
stantly  increasing  length  and  it  is  to 
take  care  of  the  urgent  demand  by  man¬ 
ufacturers  for  more  skilled  arc  welders 
that  the  present  expansion  is  being 
made. 


Canadian  General  Electric 
Reports  Increased  Business 

The  annual  report  of  the  Canadian 
General  Electric  Company,  Ltd.,  for  the 
year  1928  indicates  that  the  company 
participated  in  the  general  prosperity 
experienced  throughout  Canada  last 
year  and  had  a  successful  and  record 
year.  The  volume  of  business  mate¬ 
rially  increased  and  unfilled  orders  at 
the  end  of  the  year  were  16  per  cent 
greater  than  at  the  beginning  of  the 
year.  Net  profits  after  reserves,  taxes 
and  depreciation  were  $3,694,665,  com¬ 
pared  with  $2,103,053  in  1927.  The 


sum  of  $599,042  was  distributed  in  divi¬ 
dends  on  the  preference  stock,  leaving  a 
surplus  of  $3,095,625,  amounting  to 
over  $16  per  share  on  the  common  stock 
of  $50  par  value.  From  this  amount 
is  deducted  a  special  appropriation  of 
$2,865,871  for  reduction  of  plant  and 
property  values,  leaving  the  sum  of 
$229,752  added  to  surplus,  which  now 
stands  at  $3,204,625. 

Frigidaire  Corporation  Holds 
Sales  Convention 

The  Frigidaire  Corporation  held  a 
successful  Pacific  Coast  regional  sales 
convention  in  San  Francisco  on  March 
15,  attended  by  approximately  800  mem¬ 
bers  of  the  sales  organization  from 
Los  Angeles,  San  Francisco,  Oakland, 
Seattle  and  Portland.  The  convention 
was  conducted  by  officials  from  the 
Frigidaire  headquarters  in  Dayton, 
Ohio.  R.  F.  Callaway,  vice-president 
and  assistant  general  manager  of  the 
company,  reported  that  1928  Frigidaire 
sales  in  the  Pacific  Coast  territory  were 
30  per  cent  higher  than  1927  sales. 

Montan  Treating  Company 
Enters  Pole-Preserving  Field 

The  Montan  Treating  Company,  a 
wood  preservation  organization  which 
began  operations  in  a  plant  at  Westboro, 
Mass.,  last  January,  has  extended  its 
activities  into  the  pole-treating  field. 
J.  Gardner  Coolidge,  2d,  vice-president, 
states  that  the  Edison  Electric  Illuminat¬ 
ing  Company  of  Boston  has  placed  an 
order  for  the  full-length  treatment  of 
1,000  Southern  pine  poles  with  the  pat¬ 
ented  Montan  creosote  process,  in  which 
from  6  to  8  lb.  of  preservative  per  cubic 
foot  are  forced  into  the  wood,  using  60 
per  cent  of  Montan  wax  and  40  per  cent 
of  creosote.  Licenses  to  use  this  process 
have  been  negotiated  by  the  Pensacola 
(Fla.)  Creosoting  Company,  Inc.,  and 
the  Gulfport  (Miss.)  Creosoting  Com¬ 
pany.  The  Montan  plant  at  Westboro 
is  now  operating  a  treating  cylinder 
100  ft.  long  by  8  ft.  inside  diameter,  with 
a  capacity  of  over  600  railroad  ties,  and 
is  handling  a  ten-year  contract  with  the 
Boston  &  Albany  Railroad.  Plans  are 
afoot  to  utilize  this  plant,  which  is  on 
a  50-acre  site,  as  a  pole  treatment  and 
storage  center  available  to  New  Eng¬ 
land  utilities.  The  headquarters  are  at 
141  Milk  Street.  Boston,  with  a  research 
laboratory  at  Brookline,  Mass. 


The  Quigley  Furnace  Specialties 
Company,  Inc.,  26  Cortlandt  Street, 
New  York  City,  announces  the  appoint¬ 
ment  of  Captain  M.  F,  Behar  as  adver¬ 
tising  manager  of  its  company.  Captain 
Behar  was  formerly  with  the  C.  J.  Tag- 
liabue  Manufacturing  Company,  Brook¬ 
lyn,  N.  Y.,  as  advertising  manager. 


American  Bosch  Magneto 
Earnings  Rise  Sharply 

Sales  of  the  American  Bosch  Mag¬ 
neto  Corporation  for  the  calendar  year 
1928  jumped  almost  70  per  cent  to  a 
total  of  $13,446,178,  against  $7,975,027 
for  1927.  The  report  shows  profits  of 
$1,040,255,  against  $469,174  for  the 
previous  year,  which  is  a  gain  of  more 
than  121  per  cent. 

The  balance  sheet  of  the  company  as 
of  December  31  showed  total  assets  of 
$10,143,873.  According  to  President  A. 
T.  Murray,  “During  1928  the  corpora¬ 
tion  reduced  its  current  indebtedness 
$1,679,232,  which  resulted  in  its  being 
entirely  free  from  bank  loans  at  the 
year  end  and  was  in  addition  discount¬ 
ing  all  of  its  merchandise  bills.”  Mr. 
Murray  added:  “Since  January  1,  1929, 
the  business  of  the  corporation  has 
shown  a  very  substantial  increase  as 
compared  with  the  corresponding  period 
of  last  year,  sales  in  January,  1929, 
having  been  approximately  35  per  cent 
larger  than  for  the  like  month  of  1928.” 


Thomas  E.  Murray,  Inc.,  88  Lex¬ 
ington  Avenue,  New  York  City,  de¬ 
signing  and  consulting  engineer,  an¬ 
nounces  the  opening  of  a  branch  office 
at  2702  Eaton  Tower,  Detroit,  Mich., 
with  G.  H.  Kuechler  in  charge. 

The  Eagle  Electric  Manufactur¬ 
ing  Company,  59  Hall  Street,  Brooklyn, 
N.  Y..  manufacturer  of  electrical  special¬ 
ties,  announces  a  new  waffle  iron. 

Pass  &  Seymour.  Inc.,  Solvay  Sta¬ 
tion,  Syracuse,  N.  Y.,  manufacturer  of 
porcelain  and  electrical  supplies,  an¬ 
nounces  the  appointment  of  Stanley  D. 
Whitford  as  its  district  sales  manager 
kvith  headquarters  in  Chicago. 

Royal  Warrant  for  the  Hoover 
Cleaner. — By  command  of  his  Majesty 
the  King  of  Sweden,  Hoover,  Ltd., 
London,  the  European  branch  of  the 
Hoover  Company,  has  been  appointed 
the  supplier  of  electric  cleaners  to  the 
royal  household.  This  is  an  honor 
which  is  eagerly  sought  and  the  royal 
warrant  of  appointment  is  given  ^only 
after  years  of  proved  satisfactory  serv¬ 
ice  and  is  made  to  only  one  concern  in 
its  line  of  trade.  This  appointment  is 
perhaps  especially  significant  since 
Sweden  is  a  country  of  expert  engineer¬ 
ing  talent  and  since  that  country  also 
is  the  home  of  the  largest  electric 
cleaner  manufacturer  in  Europe. 

The  Wisconsin  Electric  Company, 
Racine,  Wis.,  manufacturer  of  portable 
electric  grinders,  drill  machinery  and 
electric  motors,  announces  that  it  has 
changed  its  name  to  the  Dunmore  Com¬ 
pany,  Inc. 

The  Cleveland  Trencher  Com¬ 
pany,  Cleveland,  manufacturer  of 
trenching  machinery,  announces  the  ap¬ 
pointment  of  A.  V.  Jones  as  its  general 
manager.  Mr.  Jones  was  until  recently 
merchandise  sales  manager  for  the  Buf¬ 
falo  General  Electric  Company,  with 
which  he  has  been  associated  for  the 
past  twenty  years. 
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New  Equipment  Available 

_ _ _ — _ 


Indirect  Lighting  Units 

A  new-  line  of  industrial  lighting 
units  said  to  be  a  long  step  forward 
in  industrial  illumination  has  been 
brought  out  by  the  Silvray  Company 
of  New  York  City,  manufacturer  of 
the  Silvray  system  of  indirect  lighting. 
The  factor  of  glare  has  been  entirely 
overcome,  it  is  said,  and  the  illumination 
is  said  to  parallel  that  of  natural  day¬ 
light  closely.  The  term  given  to  the 
new  equipment  is  “controlled  indirect 
light.” 

1  he  unit  consists  of  porcelain  enam¬ 
eled  steel  reflectors  of  large  diameter 


with  a  special  reflecting  finish  used  in 
conjunction  with  the  Silvray  indirect 
lamp.  The  lamp  has  its  lower  portion 
silvered  to  about  maximum  diameter, 
which  makes  it  impossible  for  direct 
light  to  reach  the  eye. 

Floodlighting  Projectors 
of  New  Design 

new  line  of  projectors  designed  for 
use  in  the  floodlighting  of  office  build¬ 
ings,  hotels,  banks,  stores,  theaters  and 
all  places  where  floodlighting  is  desired 
is  introduced  by  the  General  Electric 
Company.  The  projectors,  it  is  stated, 
have  non-ferrous  and  hence  non-rusting 
casings.  The  glass  reflectors  and  lamps 
are  totally  inclosed  so  that  dust  and  dirt 
cannot  enter  or  impair  efficiencies. 
Since  the  casing  is  non-ferrous,  good 
heat  radiation  and  minimum  dimensions 
of  design  are  afforded  and  the  units  are 
light  in  weight.  Ease  and  accuracy  in 
focusing  are  claimed  through  the  use 
of  unique  universal  focusing  mech¬ 
anisms.  A  small  three-point  base 
design  and  swivel  give  simple  and 
economical  mounting  with  ease  of  in¬ 
stallation  and  orientation  of  the  flood¬ 
light  beam,  it  is  stated. 

The  projectors  are  built  with  a 
formed,  single-piece  sheet  copper  casing 
and  a  single-piece  door  of  the  same 
material. 

The  type  L29  projector,  designed 
primarily  for  use  with  the  250-w'att 
floodlighting  lamp,  is  small  in  size  and 
is  particularly  adapted  for  mounting  in 
places  where  the  available  space  is 
limited.  It  is  equipped  with  a  medium 
angle  parabolic  reflector  and  is  suitable 
for  working  distances  of  from  85  to  200 


ft.  The  paraboloidal  reflector  is  lOA  in. 
in  diameter  and  gives  a  medium  angle 
beam  of  approximately  12  deg.  The 
asymmetrical  reflector  produces  a  wide 
angle  beam.  The  lens  diameter  is  IH 
in.  A  universally  adjustable  swiveled 
crowfoot  base  of  cast  bronze  is  em¬ 
ployed. 


Grinder  for  Die  Makers 

A  small,  high-speed  electric  grinder, 
particularly  suited  to  the  needs  of  the 
die  maker  but  also  useful  to  platers  and 
polishers  and  others  who  use  small 
grinding  and  polishing  wheels,  is  an¬ 
nounced  by  Forbes  &  Myers,  electrical 
manufacturers,  Worcester,  Mass. 

The  grinder  is  operated  by  the  high- 
frequency  system.  This  system  re¬ 
quires  one  more  motor  than  the  grinding 
spindles,  the  additional  motor  being  used 
as  a  frequency  changer  to  supply  the 
high-frequency  current.  The  current  is 
first  changed  by  the  frequency-changing 
motor  to  420  cycles,  which  in  turn 
operates  the  two-pole  motors  at  25,000 
r.p.m.  and  four-pole  motors  at  12,500 
r.p.m.  _ 

Adhesive  Tape 
for  Convenient  Splices 

A  new'  type  of  insulating  tape  with 
adhesive  gum  on  one  side  and  a  fabric 
finish  w'hich  is  not  sticky  on  the  other 
has  been  brought  out  by  the  General 
Sales  Products  Company  of  Atlanta, 
Ga.,  under  the  name  of  “2-plex”  tape. 
Only  one  ply  is  necessary.  The  tape 
makes  a  neat  joint,  is  self-vulcanizing 
and  saves  labor  and  material,  according 
to  the  producers.  The  new  tape  is 
particularly  recommended  for  the  en¬ 
velope  joints  by  merely  looping  “2-plex” 
through  the  crotch  and  using  slight  pres¬ 
sure  of  the  fingers.  A  neat,  compact 
envelope  joint  may  be  secured  through 
W'hich  the  w’ire  point  will  not  penetrate. 


The  New'  “Tuec  Sanitator,”  manu¬ 
factured  by  the  United  Electric  Com¬ 
pany,  Canton,  Ohio,  is  a  seven-in-one 
appliance.  It  is  a  complete  cleaning, 
spraying  and  sanitary  system  designed 
for  the  cleaning  of  rugs,  cleaning  and 
polishing  of  bare  floors,  cleaning  of 
automobiles,  spraying,  decKlorizing  and 
mothproofing,  and  for  use  as  a  blower 
and  as  a  hair  drier.  The  “Sanitator” 
weighs  lb.  Complete  cleaning  of  the 
home  can  be  done  without  the  use  of 
any  attachments,  as  the  swivel  nozzle 
allow’s  the  cleaner  to  get  under  low 
furniture.  The  handle  can  be  easily 
detached  and  the  “Sanitator”  converted 
into  an  automobile  cleaner,  deodorizer, 
blower,  etc.  The  bag  is  so  located  that 
dirt  falls  directly  into  it,  preventing  back 
pressure  on  the  motor.  The  bag  does 
not  interfere  with  the  operation  of  the 
cleaner  and  moves  with  the  handle  in 
going  under  low  objects. 


“Anti-Short”  Bushing 

A  bushing  that  slides  in  between  the 
conductor  and  the  steel  armor,  mechani¬ 
cally  protecting  the  electric  conductor 
from  injury  in  the  use  of  A.B.C.  cable, 
is  announced  by  the  National  Electric 
Products  Corporation,  Pittsburgh.  The 
bushing  is  of  red  fiber  and  stands  a 
voltage  test  of  about  4,000. 

The  National  Electric  Products  Cor¬ 
poration  has  also  developed  a  new  con¬ 
ductor  called  the  A.B.C.  No.  2163, 
which  is  so  designed  that  the  “anti-short” 
bushing  show's  through  gaps  at  the  end 
of  the  connector.  Consequently,  while 
all  other  ty{)es  of  connectors,  of  course, 
can  be  used  on  A.B.C.  as  w'ell  as  braided 
cable,  the  new'  No.  2163  A.B.C.  fills  the 
additional  requirements  of  centering  the 
“anti-short”  bushing. 

While  developing  this  new'  fitting,  the 
National  Electric  Products  Corporation 


has  made  some  other  improvements  that 
fill  a  long-felt  need  in  that  it  has  made 
the  barrel  longer  and  has  designed  what 
it  calls  an  E  Z  clamp  strap.  This  is 
one-half  of  the  large  unthreaded  end 
that  fastens  the  cable.  It  is  split,  hinged 
on  one  side,  and  there  is  a  big  screw  on 
the  other.  In  operation,  the  clamp  part 
comes  down  uniformly  and  smoothly  on 
the  cable  without  twisting  the  steel  out 
of  shape  or  bearing  on  any  one  par¬ 
ticular  point,  as  in  the  case  of  the  single 
screw,  thus  distorting  the  steel.  This 
style  of  steel  makes  it  impossible  for 
cable  to  jump  out  from  its  position. 

The  National  Electric  Products  Cor- 
poration  uses  bond  nuts  on  this  connec¬ 
tor  instead  of  lock  nuts.  Sharp  bonding 
spurs  dig  into  side  of  the  box  through 
the  enamel,  forming  a  metal  bond. 


Flexible  Cable  Eliminates 
Tools  for  Stripping 

A  new  type  BX  armored  bushed  cable 
which  is  said  to  eliminate  the  use  of 
tools  for  stripping  is  introduced  by  the 
General  Electric  Company. 

The  doubled  armored  construction  of 
this  new  cable  consists  of  a  flexible  steel 
armor  and  a  kraft  armor  between  steel 
and  conductors.  The  kraft  armor, 
which  replaces  the  outer  braid,  requires 
no  tools  for  removal.  It  may  be  done 
by  one  hand  operation,  requiring  less 
than  three  seconds  to  complete,  and  it 
strips  automatically  to  provide  space  for 
the  “anti-short”  bushing. 

The  insertion  of  the  “anti-short” 
fiber  bushing  between  the  sharp  edges 
of  steel  and  the  conductors  increases  the 
insulation  at  the  most  critical  point  of 
installation  and  is  a  safeguard  against 
grounds  and  repairs. 


April  13,1929  —  Electrical  World 
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Electrical 

Patents 

Announced  by  U.  S.  Patent  Office 

_ _ _ _ 

(Issued  March  26,  1929) 

17,244  (reissue).  Metter  Structure;  P. 
Macfiahan,  Orange,  N.  J.  App.  filed  Aug. 
23.  1928. 

1,706.410.  Time  Switch;  C.  M.  Peacock, 
Chicago,  Ill.  App.  filed  Oct.  2,  1926. 
1,706,412.  Terminal  for  Conductors;  C.  A. 
Roberts,  Pittsburgh,  Pa.  App.  filed  Feb. 
29.  1924. 

1,706,443.  Co.vtrouler  for  Alternatino- 
CuRRB.NT  Motors  ;  T.  1.  Uekle,  Chicago, 
Ill.  App.  filed  Oct.  17,  1925. 

1,706,483.  Rb\br8ible  ELixrrRiCAL  Motor; 
W.  J.  Corbett,  Alhambra,  Calif.  App. 
filed  Aug.  2,  1926. 

1,706,488.  Insulator;  K.  A.  Hawley,  Bal¬ 
timore,  Md.  App.  filed  Sept.  22,  1925. 
1,706,515.  I*ortablb  Electric  Heating 
Device;  L>.  R.  Barber,  Fresno,  Calif. 
App.  filed  Aug.  25,  1924. 

1,706,518.  Switch  ;  H.  R.  Blough,  Deceased, 
I.«te  of  Johnstown,  Pa.  App.  filed  Feb. 
15.  1928, 

1.706.523.  Electrical  CoNTHOLLiai ;  W.  B. 
Churcher,  Cleveland  Heights  Ohio.  App. 
filed  Feb.  12,  1925. 

1.706.524.  Metal  Fabric  and  Method  of 
.Making  the  Same;  V.  R.  Farr,  Donora, 
Pa.  App.  filed  Dec.  13.  1926. 

1,706,529.  Apparatus  for  Electrooalvan- 
iziNG ;  P.  Jepsen,  Worcester,  Mass.  App. 
filed  Feb.  9,  1927. 

1,706,537.  Casing  for  Electric  Meters; 
R.  Mercler,  Paris,  France,  App.  filed 
July  22,  1925.  *'  ■ 

1,706,570.  Rheostat;  G.  W.  Etmwall,  New 
York.  N.  Y.  App.  filed  May  1,  1926. 
1,706,574.  Electric  Transformer;  J.  B. 
Hodtum,  I’ittsburgh,  Pa.  App.  filed 
March  15,  1927. 

1,706,618.  Current  Collector  ;  E.  A.  Lars- 
son,  Mansfield,  Ohio.  App.  filed  Oct.  9, 

1926. 

1,706,627.  Electric  Switch  ;  A.  D.  McGib- 
bon,  Plalnville,  Conn.  App.  filed  March 
23,  1928. 

1.706,652  and  1,706,653.  Current  Collec¬ 
tor  ;  H.  P.  Chandler,  Mansfield,  Ohio. 
App.  filed  Oct.  9,  1926. 

1,706,701.  Electrical  Instrument;  A.  C. 
lA>ewer,  I’arkville,  Md.  App.  filed  Dec. 
20.  1926. 

1,706,705.  System  op  Distribution  :  M.  E. 
Reagan,  Pittsburgh,  Pa.  App.  filed  Oct. 
5.  1923. 

1,706,713.  Periodic  Reclosing  Circuit 
Interrupter;  H.  A.  Travers,  Forest  Hills, 
Pa.  App.  filed  Sept.  27,  1924. 

1,706,735.  Variable  Air  Condenser  :  L.  L. 
Jones,  Oradell,  N.  J.  App.  filed  Sept.  10, 
192,5. 

1,706,746.  Electric  Switch  ;  C.  W.  Rice, 
Schenectady,  N.  Y.  App.  filed  March  17, 

1924. 

1,706,782.  Electric  Switcth  ;  J.  D.  Hilliard, 
Schenectady,  N.  Y.  App.  filed  March  17, 

1924. 

1,706.793.  Electric  Switch  ;  W.  Lindsay, 
Chicago,  Ill.  .Vpp.  filed  July  11,  1923. 
1,706,798.  Safety  Device  for  Electrical 
Heating  Apparatus;  P.  Mcllveney,  Auck¬ 
land,  New  Zealand.  App.  filed  Jan.  18, 

1927. 

1,706,807.  System  of  Distribution  ;  H.  V. 
Nye.  West  Allis,  Wls.  App.  filed  April 
17.  1922. 

1.706.810.  Electric  Apparatus;  W.  E. 
I’aul,  Schenectady,  N.  Y.  App.  filed  Sept. 
23  1925. 

1.706.811.  Cover  for  Conduit-Outlit 
Boxes  ;  J.  T.  Pear.son  and  R.  H.  Olley, 
Syracuse,  N.  Y.  App.  filed  March  12, 

1925. 

1,706,816.  Electrical  Condenser  and 
Process  ;  G.  W.  Pickard.  Newton  Center, 
Ma.ss.  App.  filed  May  12,  1920. 

1,706,818.  Dynamo-Electric  Machine  and 
Winding  Therefor;  W.  H.  Powell.  Wau¬ 
watosa,  Wis.  App.  filed  Feb.  18,  1926. 
1,706,834.  Elfxtric  Flatiron  ;  D.  Zorgo, 
Montreal,  Quebec,  Can.  App.  filed  March 
26,  1926. 

1,706,842.  Welding  Machine;  G.  E.  Cooper, 
West  Allis.  Wis.  App.  filed  June  7,  1924. 
1,706,850.  Humidity-Responsive  Circuit- 
Closing  Device;  F.  C.  Hingsburg,  Balti¬ 
more,  Md.  App.  filed  Dec.  12,  1922. 
1,706,869.  Elevator  Signaling  System  ; 
F.  A.  Boedtcher,  Bergenfield,  N.  J.  App. 
filed  Nov.  29.  1921. 

1.706.879.  House  Heater;  J.  S.  Gullbofg 
and  C.  S.  Ongman,  Chicago,  Ill.  App.  filed 
Feb.  18.  1927. 

1.706.880.  Mbthod  of  Basing  and  Solder¬ 
ing  ;  D.  S.  Gustin,  Bloomfield,  N.  J.  App. 
filed  Dec.  21.  1926. 


1,706,882.  Manufacture  of  Electric  In¬ 
candescent  Lamps  and  the  Like;  J.  J. 
Higgins,  East  Orange,  N.  J.  App.  filed 
July  20,  1922. 

1,706,890.  Thermal  Control  De^tcb;  A.  J. 
Kusel,  Bridgeport,  Conn.  App.  filed  March 

17,  1927. 

1,706,898.  Cord  Grip  for  Electrical  Ap¬ 
paratus  ;  C.  W.  D.  Peel,  Dartford,  Eng¬ 
land.  App.  filed  March  22,  1928. 
1,706,900.  Switch -Controlled  Electrical 
CoNNBiCTBR  PLUG;  L.  Propp,  New  York, 
N.  Y.  App.  filed  June  3,  1927. 

1.706.907.  Electrode  Holder;  M.  Wells, 
I.A)s  Angeles,  Calif.  App.  filed  March  12, 

1928. 

1.706.908.  Electric  Stove;  E.  F.  Westman, 
Tonka  Bay,  Minn.  App.  filed  Sept.  30, 
1927. 

1,706,937.  Protective  Device  for  Electric 
Systems  ;  E.  C.  Parham,  Brooklyn,  N.  Y. 
App.  filed  Sept.  22,  1924. 

1,706,939.  Evaporator  ;  S.  Ro.senthal, 
Hamburg,  Germany.  App.  filed  May  5, 

1927. 

1.706.950.  Electrolytic  Rectifier;  G.  D. 
Bagley,  Great  Neck,  and  F.  T.  Bowditch, 
Elmhurst,  N.  Y.  App.  filed  June  28, 

1924. 

1.706.951.  Electrolytic  Apparatus  ;  R.  C. 
Benner,  Bayside,  N.  Y.  App.  filed  June 
28,  1924. 

1,706,968.  Apparatus  for  the  Control  of 
A  Movable  Member;  M.  Schleicher,  Ber- 
lin-Charlottenburg,  and  Hans  Poleck, 
Berlin-Lichterfelde,  Germany.  App.  filed 
Sept.  29,  1926. 

1,706,973.  Connector  for  Hollow  Elec¬ 
trical  Conductors  or  Tubbs  ;  J.  Zagor- 
ski,  Frankfort-On-The-Main,  Germany. 
App.  filed  June  1,  1927. 

1,706,987.  ElbctrioWire  Insulator;  O. 
Schaffler,  Detroit,  Mich.  App.  filed  July 

18,  1927. 

1,706,989.  Operating  Mechanism  for  Fare 
Rexiisters  ;  E.  H.  Thomp.son,  Evanston, 
Ill.  App.  filed  Feb.  21,  1925. 

1,706,992.  Bonding  Pin;  L.  H.  Ayer, 
Chicago,  Ill.  App.  filed  Feb.  26,  1923. 
1,706,997.  Valve  Helvter  ;  A.  H.  Davis, 
Jr.,  Buffalo,  N.  Y.  App.  filed  Nov.  10, 

1925. 

1,707,004.  Arc-Lamp  Apparatus;  N.  E. 
Goodrich,  Battle  Creek,  Mich.  App.  filed 
Aug.  1,  1927. 

1,707,009.  Transformer-Core  Structure; 
W.  F.  Hendry,  O.ssining,  N.  Y.  App. 
filed  June  22,  1927. 

1,707,016.  Switch  Heater  ;  E.  B.  Keim, 
Philadelphia,  Pa.  App.  filed  Sept.  13, 

1928. 

1,707,023.  Transformer;  E.  N.  Rauland, 
River  Forest,  Ill.  App.  filed  March  11, 

1926. 

1,707,036.  Process  of  .\rc  Welding  ;  M. 
Zack,  Cologne-On-The-Rhine,  Germany. 
App.  filed  Oct.  28.  1927. 

1,707,042.  Automatic  Electric  Flatiron  ; 
M.  C.  Bersted,  San  Diego,  Calif.  App. 
filed  Feb.  14.  1927. 

1,707,054.  Insulator;  O.  Doelter,  Monte¬ 
rey,  Calif.  App.  filed  March  17,  1926. 
1,707,070.  Liquid  Rheostat;  E.  S.  Ache- 
son,  Richmond  Heights,  Mo.  App.  filed 
April  26,  1926. 

1,707,079.  System  for  Measuring  Electri¬ 
cal  Quantities  ;  R.  Dubu.sc,  Paris,  France. 
App.  filed  May  12,  1927. 

1,707,126.  Multiple  Switch;  J.  J.  Loher, 
Chicago,  Ill.  App.  filed  Feb.  23,  1926. 
1,707,147.  Resistance  Rheostat;  H.  G. 
Smith,  Marshall,  Texas.  App.  filed  Sept. 
10.  1926. 

1,707,150.  Insulation  of  Contact  Rails 
OF  Electric  Railways  ;  G.  Swallow, 
Bridgeport,  Pa.  App.  filed  March  30, 

1926. 

1,707,170.  Gas-Saving  Attachment;  G.  P. 
Miller,  Dover-Foxcroft,  Me.  App.  filed 
Aug.  1,  1927. 

1,707,185.  Device  for  Controlling  Elexi- 
TRic  Circuits  ;  A.  W.  Burke,  Pelham 
Manor.  N.  Y.  App.  filed  Jan.  19,  1926. 


^ 

New  Trade  Literature 

cAk  _ 

INSULATORS.  —  The  Locke  Insulator 
Corporation,  Baltimore,  Md.,  is  distributing 
a  booklet  covering  the  Locke  multi-part  pin 
type  insulators. 

ELECTRIC  WATER  HEATER.— Cata¬ 
log  E  issued  by  the  McGraw  Electric  Com¬ 
pany,  Omaha,  Neb.,  describes  the  special 
features  of  the  "Clark”  electric  water 
heater  and  accessories  and  contains  illus¬ 
trations  .showing  typical  installations  of  the 
heater  for  various  purposes.  The  company 
also  is  distributing  a  net  price  sheet  for 
central  stations. 


SWITCHES  AND  SWITCH  PLATES. — 
The  Arrow  Electric  Division  of  the  Arrow- 
Hart  &  Hegeman  Electric  Company,  Hart¬ 
ford,  Conn.,  is  distributing  a  series  of  new 
price  sheets  covering  its  switches  and 
switch  plates. 

PORTABLE  POWER  UNIT.  —  A 
pamphlet  issued  by  the  Century  Electric 
Company,  1806  Pine  Street,  St.  Louis, 
describes  and  illustrates  the  Century  port¬ 
able  power  unit  developed  especially  for 
farm  applications. 

EMERGENCY  lAGHTING  EQUIPMENT. 
— The  Usem  Company,  515  West  29th 
Street,  New  York  City,  is  distributing  bul¬ 
letin  No.  200  which  describes  and  illustrates 
the  “Surelite”  emergency  light  and  power 
system. 

ELECTRICITY.— “Building  in  the  Elec¬ 
trical  Age”  is  the  title  of  circular  No.  1826 
issued  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh, 
Pa.  The  publication  is  well  illustrated  with 
pictures  of  many  of  the  leading  buildings 
in  the  country,  together  with  views  of 
Westinghouse  equipment  installed  in  these 
buildings.  The  installation  views  that  are 
given  cover  every  phase  of  electrification 
for  the  successful  operation  of  buildings, 
including  penthouse  views  of  elevator  ap¬ 
paratus,  switchboards,  panelboards,  interior 
lighting,  commercial  cooking  and  many 
others  necessary  for  various  types  of 
structures. 

LIGHTNING  ARRESTERS.— “Discharge 
Rate  of  Lightning  Arresters”  is  the  title  of 
booklet  No.  265,  the  third  of  a  series  cover¬ 
ing  the  technical  features  of  the  crystal 
valve  lightning  arrester  as  they  apply  to 
modern  lightning  protection,  which  is  being 
issued  by  the  Electric  Service  Supplies 
Company,  Seventeenth  and  Cambria  Streets, 
Philadelphia. 

PLUGS,  RECEPTACLES  AND  FIX¬ 
TURES.  —  The  Crouse-Hinds  Company, 
Syracuse,  N.  Y.,  has  issued  bulletin  No. 
2121,  which  describes  and  illustrates  its 
“Arktite”  circuit-breaking  plugs  and  re¬ 
ceptacles.  The  company  also  is  distributing 
bulletin  No.  2129,  covering  its  vaporproof 
industrial  fixtures  V  series,  with  reflector. 

TRANSFORMERS,  LIGHTNING  AR¬ 
RESTERS,  ETC.  —  The  General  Electric 
Comany,  Schenectady,  N.  Y.,  is  distribu‘ing 
the  following  bulletins:  GEA-863A  describ¬ 
ing  and  illustrating  its  type  IL  “Novalux” 
series  transformers,  GEA-1087  covering  its 
type  RV  “Novalux”  constant-current  trans¬ 
formers,  GEA-93D  describing  its  line-type 
lightning  arresters,  GEA-98A  covering  its 
type  BSR  adjustable  varying  speed  motors, 
GEA-1101  covering  induction  motor-genera¬ 
tor  sets  for  motion-picture  projection, 
GEA-1102  describing  the  G-E  electric  heat¬ 
ing  equipment  for  hot  galvanizing  tanks, 
GRA-961A  covering  its  helicoil  (sheath- 
wire)  resistor  units  for  cable-reel  motors 
and  GRA-1097  describing  the  straight  series 
or  multiple  types  G-E  “Novalux”  highway 
units  with  Holophane  B-symmetric  rippled 
bowl  diffuser. 

Foreign  Trade 
Opportunities 

cAh. _ 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number : 

An  agency  is  desired  in  Johannesburg, 
South  Africa  (No.  37,612),  for  barbers 
electrical  appliances. 

Purchase  is  desired  in  SA.o  Paulo,  Brazil 
(No.  37,493),  of  electric  furnaces. 

Purchase  and  agency  are  desired  in 

Glasgow,  Scotland  (No.  37,495),  for  house¬ 
hold  electrical  appliances. 

Purchase  and  agency  are  desired  in 

Nyeri,  British  East  Africa  (No.  37,632), 
for  household  electrical  appliances. 

An  agency  is  desired  in  Vancouver, 
Canada  (No.  37,498),  for  lighting  fixture 
parts. 

Purchase  and  agency  are  desired  in 

Rosario,  Argentina  (No.  37,492),  for  farm 
lighting  sets. 

Purchase  and  agency  are  desired  in 

Barcelona,  Spain  (No.  37,496),  for  single 
phase  motors  and  wiring  supplies,  except 
wire. 

Purchase  is  desired  in  Milan,  Italy  (No. 
37,592),  of  electric  phonographs,  talking 
motion-picture  apparatus  and  television  ap- 


Purchase  and  agency  are  desired  in  Ham- 
urg,  Germany  (No.  37,629),  for  electric 
ortable  tools. 
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